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The Pig-lron Duties 


An examination of recent statistics shows very 
clearly that there has been during the last year 
a strong demand for foreign pig-iron, but in 
general at higher prices than the domestically- 
manufactured material. Within the past few 
months conditions have changed. There are 
ample stocks of iron both at the furnaces and in 
the foundries, and the 334 per cent. duty which 
was imposed last week will cause no immediate 
embarrassment to the foundry industry. Quite 
recently Mr. E. J. Fox expressed the opinion 
that pig-iron was too dear, a sentiment again 
voiced by speakers at the first dinner organised 
by the recently-established Midland Ironfounders’ 
Association, the report of which appears else- 
where in this issue. The reimposition of these 
duties at one time would have created a good 
deal of criticism by foundry owners, as placing a 
monopoly in the hands of the ironmasters, but 
to-day, the organisation of the foundry industry 
is such that it is in a position to negotiate 
agreements of a mutually satisfactory character. 
Every foundry manager is aware that no short- 
age either of pig-iron or scrap exists. Generally 
speaking, he prefers to use a fair proportion of 
the former in his charge, but when the price 
differential becomes too pronounced, he obviously 
economises and utilises more scrap. This posi- 
tion is well realised by the ironmasters, and as a 
factor in competition it is sufficiently potent 
adversely to affect the pig-iron market. The 
offering of cheap Continental pig-iron is no 
longer the only “‘ bear’’ in the market. The 
pig-iron producer is to-day handicapped by the 
high price level of his raw materials and will 
have the practical sympathy of the foundry 
owner in this respect. As exports are of such 


vital importance to the economic life of this 
country, ironfounders would do well to place any 


difficulties they encounter before their appro- 
priate federation, so that the ironmasters may 
be made cognisant of the position from a national 
aspect. They would then be in a position, should 
conditions warrant, to initiate joint action in the 
appropriate quarter. Now that intimate con- 
tact has been made between the two industries, 
it should not be confined merely to the creation 
of a market price list; rather should joint effort 
be made to expand the consuming industry, 
which in its turn is bound to react beneficially 
on the producers of pig-iron. The nickel, alu- 
minium, copper and other industries have 
materially extended their production by accord- 
ing really useful technical assistance to their 
consumers, and the ironmasters might emulate 
their efforts in any appropriate direction. 


Theory of Foundry Mechanisation 


When Mr. France gave his address to the 
London Branch of the Institute of British 
Foundrymen he left the impression with his 
audience that every job must be considered on 
its own merits, and that in truth there was no 
common denominator. With this aspect we are 
not entirely in agreement, and would prefer the 
establishment of a number of categories. Into 
the first enters the type of foundry wherein 
x moulder or small gang is allotted a floor. 
Within this area is everything required to make 
a definite line of castings—a heap of sand 
usually forming a line; boxes, and a pattern- 
plate. Under the most favourable conditions 
the moulder, carrying his pattern, merely walks 
from one end of the line of sand to the other, 
converting the sand into moulds. Here handling 
is at a minimum, and attempts to increase pro- 
duction may only result in added rather than 
reduced movements. Yet despite the simplicity 
of the whole operation, improvements can be 
made, which if not productive of more castings 
will at least lighten labour. 

The second category is the jobbing foundry 
using green sand, dry sand and loam moulding 
methods, and it has now been established that, 
providing it is possible to knock out in one 
place, the sand can be prepared in batches and 
delivered back to the foundry to be distributed 
to the moulding places either by the overhead 
crane or by moving it to a maximum extent 
in wheeled containers along a gangway running 
along the walls. Then there is the question of 
repetition lines, and here the magnitude and 
regularity of the orders is a primary considera- 
tion. Seldom is it that there are sufficient quan- 
tities to warrant what amounts to a separate 
factory for manufacture. Rather should steps 
be taken to ascertain what grouping can take 
place. Should there be a sufficient quantity 
of castings of a type which can be manu- 
factured together, then the next phase to be 
studied is manufacturing complication. This 
is usually involved in coremaking and setting. 
Very roughly this phase is divisible into three 
groups, the first of which, where there is a 
minimum of cores, can be dismissed as 
of minor importance. The second relates to 
conditions where there is a fair amount of 
coring up to be done and provision must be 


(Concluded on page 398.) 
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Midland lronfounders’ 
Association 


FIRST ANNUAL DINNER 


Formed early in 1936, with a membership of 
about 20, rapid progress has been made by the 
Midland Ironfounders’ Association, which has 
now the support of 83 subscribing firms. 

The first annual dinner of the Association, held 
in Birmingham on May 6, was attended by the 
Lord Mayor (Councillor E. R. Canning) and Mr. 
Walter Higgs, M.P., and was representative not 
only of the Midland ironfounding industry but of 
the industry as a whole. Other guests included 
Messrs. J. Gardom; G, A. Colley; W. E. Clement 
and J. D. D. Davies (Welsh Engineers’ and 
Founders’ Association) ; A. Firth and G. L. Oxley 
(Sheffield and District lronfounders’ Associa- 
tion); James Smith (President of the National 
Ironfounding Employers’ Federation); J. D. 
Carmichael (North of England Ironfounders’ 
Association); H. G. Judd (London and District 
Ironfounders’ Association); Col. J. I. Chesshire, 
D.L., J.P.; J. W. Gaunt; Chas. Cleaver; R. W. 
Stubbs and T. D. Webb (Manchester and District 
Tronfounders’ Employers’ Association); S. H. 
Russell and Percy Russell (Leicester and District 
Ironfounders’ Employers’ Association); and A. S. 
Worcester and Chas. D. Buckle (West Riding 
Tronfounders’ Association). The company of 
about 130 was presided over by Mr. A. E. Hurst. 
J.P., chairman of the Midland lTronfounders’ 
Association. 

Submitting the civic toast, Mr. Water HieGs, 
M.P., attributed the expansion and prosperity of 
Birmingham to the characteristic British tem- 
perament of the inhabitants. While acknowledg- 
ing the contribution of such men as Priestley, 
Watt and Chamberlain, he said much credit was 
due to the average man whose name never came 
before the public. He asked manufacturers, ‘when 


Theory of Foundry Mechanisation 
(Concluded from page 397.) 


made for its accomplishment between the mould- 
ing machine and the mould conveyor. Finally, 
there is the case where the mould is a 
of cores and the installation of a core-assembly 
line becomes inevitable. 

Most of these processes, except that related to 
jobbing work, necessitate the provision of a 
continuous supply of metal, a condition not too 
dificult of attainment under modern conditions. 
This brings back the subject to its genesis. 
In the case cited where a man works with his 
pattern along a line of sand, it is felt that the 
number of moulding boxes can be reduced; the 
requisite area restricted and some walking 
energy eliminated, if liquid metal is available 
throughout the day. This factor assumes still 
greater importance where moulding machines 
are used, though difficulties of organisation arise 
in the constant preparation and distribution of 
sand—a matter often taken care of by the 
night shift. By marrying the batch principle 
of sand preparation and distribution with an 
interlocking knock-out with a continuous supply 
of metal, a simple combination is evolved which 
could effect economies in many foundries having 
conditions which preclude wholesale mechanisa- 
tion. 

What is stated above in no way contravenes 
the fundamental principles laid down in Mr. 
’ France’s address, but it is designed, by a rough 
system of grouping, to indicate some of the more 
outstanding features to be considered in the 
initial stages. It is for the specialist to arrange 
for synchronisation, and to advise upon the 
choice of the conveyors, mills, knock-outs, 


Inass 


hoppers, and feeds to be used, but on each 
feature a wealth of technical data is being built 


up. 
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building new factories, or making extensions, 
not to forget the exsthetic side. 

The Lorp Mayor, in responding, said the free- 
dom from restrictions existing in Birmingham in 
the early days had attracted far-seeing and pro- 
gressive business menas offering a suitable field for 
their enterprise and industry. 

Threefold Purpose of the Associations 

Mr. H. G. Jupp, Secretary of the National 
Ironfounding Employers’ Federation and also 
Secretary of the London and District Iron- 
founders’ Association, in proposing the toast of 
the Midland Ironfounders’ Association, offered 
his congratulations upon the progress of the 
organisation. The days of individualism, he 
said, were past, and manufacturers were finding 
that they could best serve their trade and 
customers by co-operation. Any association 
worthy of the name must have as its main 
object the welding together of the industry for 
the general good. Associations in the iron- 
founding industry had a_ threefold purpose. 
They aimed at closer collaboration, firstly among 
all the ironfounders in the country, secondly as 
between ironfounders and their suppliers of 
necessary raw materials, and thirdly as between 
ironfounders and their customers, the issue of 
which would be a square deal all round. 

The CHAIRMAN, in the course of his reply, re- 
ferred to the tendency of the Government to 
exercise a certain amount of control over in- 
dustry, which, he said, emphasised the necessity 
for ironfounders to have a strong, thoroughly 
representative association. There were bound to 
he times when the Government would desire to 
consult the industry. He trusted members 
would continue to take a lively interest in the 
Association’s affairs and do all in their power 
to increase its membership. 


The toast of the ‘ Visitors’’ was proposed 
by Cot. J. Izons Cuessntre, D.L., J.P. 
Alluding to controlled prices of pig-iron, he 


suggested that they were much too high and were 
prejudicing the ironfounding industry. He hoped 
that an early meeting with the pig-iron pro- 
ducers might be possible and that results beneficial 
to the industry would be achieved. He recalled 
1 meeting with the scrap suppliers, and said that 
ironfounders were not now paying such high 
prices for scrap as they were a short time ago. 

In replying, Mr. James Smita, Chairman of 
the North of England Tronfounders’ Association 
and President of the National Tronfounding 
Employers’ Federation, said the Federation gave 
careful consideration to all problems submitted 
and did its best to help members of the affiliated 
Reminding the company that Bir- 
mingham was the birthplace of the Institute of 
British Foundrymen and later of the British Cast 
Iron Research Association, he said it now looked 
as if Birmingham and the Midlands would 
possess the largest Tronfounders’ Association in 
the country. 

Before the company separated a vote of thanks 
was accorded to the Chairman, on the proposition 
of Mr. S. H. Russet, President of the Leicester 
and District Ironfounders’ Association, and Mr. 
Hurst suitably acknowledged the compliment. 


associations. 


International Engineering Congress 

Arrangements for the International Engineering 
Congress to be held at Glasgow are well advanced. 
The technical addresses will be delivered at three 
concurrent sessions. Following the Presidential 
Address, there will be two groups of sessions on 
Tuesday, June 21, and three on Wednesday. June 22. 
The time-table will be announced later. The titles 
include :—‘‘ Some Recent Developments in the Tron 
and Steel Industry in Britain,” by A. McCance, 
D.Sc., and T. W. Hand; “‘ Materials Research and 
Modern Machining Practice,’’ by Prof. Dr. A. Thum 
(Germany); ‘‘ The Building of Ships—a_ British 
Survey,” by Sir James Lithgow, Bt.; ‘‘ The Use 
of British Coal—a Review and a Forecast,” by Sir 
Richard A. 8. Redmayne, K.C.B.; and ‘* Gas— 
Yesterday, To-day and To-morrow,” by Sir David 
Milne Watson, Bt. 
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Random Shots 


A mixed vein of modesty, courtesy and reminis- 
cence ran through the speeches at the annual 
luncheon of the British Acetylene Association 
held in London. The speaker who avowed that he 
was quite incapable of entertaining the company 
with flights of oratory was promptly praised by 
the succeeding speaker for his eloquent remarks. 
There were several references, too, to those early 
days of motoring when acetylene was first intro- 
duced for lighting and proved a very mixed 
blessing. The taste of carbide apparently still 
clung to the palate. Some of the younger people 
did not immediately see the point when Sir 


William Letts mentioned ‘‘ acetylene horse 
buses,’’ so called because they were drawn by 


a set o’ lean ’’ horses. ‘‘ Marksman ’’ himself 


found it a little difficult to realise that the Asso- 
ciation has been holding these annual luncheons 
for thirty-seven vears, so that in the acetylene 
business at least co-operation is no new thing. 
Nobody was listened to with greater interest than 
Mr. F. S. Thorn, who occupied the presidential 
chair thirty vears ago and presided over attend- 
ances of three! 
* * 

One speaker declared that only once had he 
endeavoured to give a prepared speech, and that 
was on the occasion of the International Acety- 
lene Congress in London two years ago. He 
chose for his subject ‘The Acetylene Welding 
of Platinum-Blondes,’’ and confessed that the 
Literary Committee were compelled to reject it 
because they had no asbestos paper on which to 
print it. 

* * * 

Speaking as the 
was Lord Dudley, 
cularly strenuous 


principal guest at the luncheon 
who must have had a parti- 
day, because he was presiding 
over the Tron and Steel Institute’s annual dinner 
the same evening. At that function, to a gather- 
ing of some 900, he proposed the toast of ‘‘ His 
Majesty’s Government,’’ and at the same dinner 
Sir Thomas Inskip declared that he had learnt 
many things, not the least amongst which was 
that rings are cartels and a slump is a recession! 
* * * 


The Belgian Ambassador, Baron de Cartier de 
Marchienne, showed an excellent appreciation ot 
a very English bit of humour when he rose with 
the words ‘‘ My name is Mud,” in answer to Mr. 
Lysaght’s jocular remark that the Belgian 
Ambassador had a very beautiful name which 
unfortunately he couldn’t pronounce. 

* 


Everyone at some time or other has had his 
fortune told by the gypsy at the country fair. 
and possibly been surprised when has 
described some fact or event which he was quite 
sure was unknown to anyone else but himself. 
The Editor has recently had an experience which 
savours of some similar black magic. He was in 
conversation with a well-known steel founder in 
the North of England, in the course of which his 
friend proceeded to give an accurate description 
of an article which he declared he had read in 
the Founpry Trape Journat. This article is 
one by Mr. Donald Clark, of Australia, and is at 
present in the Editor's drawer awaiting publica- 
tion in the near future! 

The Editor, by the way, no doubt wishes that 
« few more of his readers would become psychic, 
so that when holidays are due he could miss a 


couple of issues, saying ‘‘ Consider them as 
read.”’ 
* 
‘*T spoke to Mummy on the telephone ”’ said 


the little girl proudly, whose parents were up in 
Glasgow doing the Exhibition, ‘‘ and she sounded 
just like a lady.”’ 


MaRKSMAN.”’ 
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Improving the Quality of Soil Pipes 
INTERESTING DEVELOPMENT AT WATFORD FOUNDRY 


The construction of large blocks of flats has 
undoubtedly imposed on the manufacturer of soil 
pipes an additional source of worry, as the hydro- 
static pressure thereby introduced has called for 
a class of goods which are inherently stronger and 
more highly resistant to corrosion, 

Mr. L. M. H. Crump, the managing director 
of the Watford Foundry Company, Limited, 
Watford, Herts, has found a means of solving 
this dual problem, at the same time effecting 


Fig. 1.—SpEcIALLY-DESIGNED Racks AND CRADLES, SERVICING THE 
OvEN AND Stock YARDS, SUSPENDED FROM MONORAIL. 


considerable reduction in handling costs. He has 
effected this by a combination of mechanical 
handling, heat-treatment and hot dipping. An 
overhead runway system has been constructed, 
starting at the fettling shop, from which, by 
means of specially-designed racks and cradles sus- 
pended from trolleys, the pipes and fittings are 
taken to the heat-treatment oven. These fixtures 
are shown in Fig. 1, which shows the overhead 
runway system serving the stocking ground 
before returning the carriers back to the fettling 
shop. The oven is housed in a separate building, 
which also contains three 1,200-gall. capacity 
tanks. Two of these contain the dipping solu- 
tion and the third the fuel-oil, ‘‘ Britoleum,”’ 
which is received in bulk from Shell-Mex and 
B.P., Limited. This furnace room is shown in 
Fig. 2. The oil is filtered before being led to a 
Rotamiser burner, which heats up air in the 
small compact heater shown. This hot air is 
blown by a fan into the base of the oven by 
ineans of a duct, passing up through the castings, 
and is recirculated by a duct in the top of the 
oven back to the heater. The oven is controlled 
thermostatically to communicate to the castings 
a temperature of 400 deg. Fah. When a trolley 
with a load of castings is pushed into the oven, 
it 1s picked up by a conveyor and automatically 
moved forward, the period within the oven being 
30 min. A full charge is six loads, so that the 
normal rate of feeding is one load each 5 min. 
Kach time a load reaches the exit door, a red 
pilot light is illuminated and the conveyor stops 
automatically. The door is opened and the load 
is brought out on the runway beneath a 1-ton 
Vaughan Crane electric hoist, to the suspension 
from which it is attached. This hoist, shown 
in Fig. 3, is situated immediately above the 
1,500-gall. dipping well, capable of dealing with 


pipes 9 ft. long. The load is lowered and raised 
and then allowed to drain before being trans- 
ferred to the very extensive concrete-paved 
stocking ground. The effect of this treatment has 
been to communicate a really superior rust- 
resisting coating and to increase the hydraulic 
pressure necessary to burst any given section of 


pipe. 
The complete plant was designed and installed 
by Heat & Air Systems, Limited, of 172, Buck- 


ingham Palace Road, London, $.W.1, with the 
assistance of the Vaughan Crane Company. The 
Watford Foundry was built only 3} years ago, 
but it has made such progress under Mr. Crump’s 


Fic. 3.—TuHe Heatinc Stove Dipprine 
ARRANGEMENTS. 


direction that it now employs over 300 opera- 
tives. To him the writer wishes to express his 
sincere thanks for the help he has given in the 
preparation of this article. 


Correspondence 


[We accept no responsibility for the stateménts made or 
the opinions expressed by our correspondents. | 


Modern Methods of Sand Testing 
To the Editor of Tae Founpry Trape Journat. 


Sm,—In reply to Mr. Hudson's letter in your 
issue of May 12 I would like to say that I note 
that part of Mr. Hudson’s work on sands at high 
temperatures was carried out on a_ test-piece 
té in. dia. and 2 in. long made by double com- 
pression. He says my statement on page 331 of 
the April 21 issue is somewhat incorrect, and 
seems justified in attributing my wrong im- 


Fic. 2.—Furnace Room, sHOWING THE StTorAGE TANK AND THE 
Heat-TREATMENT STOVE (RIGHT). 


pression to carelessness in reading his Paper in 
1935. 

This test-piece, {4 in. dia. and 2 in. long, is, 
however, not simular to that used in the writer’s 
work, as it has a ratio of length to diameter 
of 3:/1, for which even the double-compression 
method is not quite suitable. Since he has used 
the green apparent density of the standard 
A.F.A. test in his rather unusual test-pieces, the 
result is the same, except that the errors are 
more complicated still, and so for all practical 
purposes my statement remains true. 

However, any apparent lack of interest in Mr. 
Hudson’s work cannot be claimed to show lack 
of care in sand research—quite the contrary. 
The writer undertook this line of research 
because Mr. Hudson’s conclusions were thought 
to be unsatisfactory in practice, and accuracy 
in apparatus and method was made a special 
feature of the writer’s programme of work. Mr. 
Hudson’s further contributions to the subject 
will be received with interest, but it is unreason- 
able to expect these to be accepted without ques- 
tion.—Yours, etc., 

Wma. Y. Buonwanan. 

John Lang & Sons, Limited, 

Johnstone, near Glasgow. 
May 13, 1938. 


Notched Bar Impact Testing 


The Manchester Association of Engineers has 
issued a Reprint from its Transactions (1937-38) of 
the discussion on notched bar impact testing 
arranged on behalf of the Joint Committee on 
Materials and their Testing held in Manchester in 
October, 1937. The Reprint can be obtained from 
the Association, St. John Street Chambers, Deans- 
gate, Manchester, 3. (Price 3s. 6d.) 
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A Survey of Moulding Methods for 
Producing Repetition Grey lron Castings: 


By W. GLADWELL 


A definition of a sand mould has been given 
as an impression in sand into which metal is 
poured. With the greater specialisation called 
for, combined with the increasing intricacy of 
shape, and the demand for castings of increasing 
dimensional accuracy to facilitate machining and 
assembling, such a definition fails to do justice 
to the high-class moulds produced to-day. 

Before beginning a survey of the methods used 
in repetition moulding for grey iron castings, 
it is essential that a brief outline of the funda- 
mental principles of sand moulding should be 
given, so as to provide a standard by which 
the values of the various methods may be judged. 


Open Sand Moulds 

It will be realised that the use of open sand 
moulds is very limited, because, as the name 
implies, the moulds are uncovered when the 
metal is poured. Hence, only castings which 
have a flat surface that does not require a 
definite finish can be produced this way, for 
example, flat plates and box parts (see Fig. 1). 
By far the majority of moulds are closed. 


Moulding Boxes 

In order to confine rammed sand to definite 
limits, moulding boxes are used. These boxes 
are open frames with supporting bars cast in, 
to reinforce the sand, those in the bottom hox 
being horizontal whilst those in the top are 
vertical, to give greater support to the sand 
owing to the extra handling to which this half is 
subjected during the opening and closing of the 
mould. 

Fitted on the outside of the bottom box are 
location pins which operate in guides in the top 
box. These pins are provided to ensure a 
straight lift when parting the boxes, and accu- 
rate positioning when closing the mould. 
Handles are fitted to facilitate lifting (see Figs. 
2 and 7). ‘hese boxes may be manufactured 
in cast iron or fabricated steel, details of their 
manufacture and life being dealt with later. 


Closed Sand Moulds 

Closed sand moulds are used for making cast- 
ings where the overall finish or contour requires 
a top box, and are of two types. The first, 
employing the ‘‘ turnover ’? method, is for small 
and medium moulds using two or more box parts: 
secondly, there is ‘ bedding in’’ for large 
moulds. When dealing with repetition produc- 
tion, the former is the method requiring ampli- 
fication. 


Turnover Method of Moulding 


The turnover method incorporates the use ot 
two or more box parts. In the following descrip- 
tion, for the sake of clarity, mention will only 
be made of the use of two parts. This method 
necessitates a joint where the parts meet, and 
its position is decided by the contour of the 
pattern. As an instance, a mould for a sphere 
would be jointed across the diameter, to allow 
the top box part to be lifted clear and the 
pattern drawn cleanly from the bottom part. 

The procedure followed to obtain this joint 
is by the use of an oddside, which is a false 
top part. To prepare this oddside the top box 
is inverted and filled with sand which is trodden 
firm. The shape of the pattern is then roughly 
scooped out and the pattern sunk to a depth 
determined by the position of the joint line 
(see Fig. 2). The pattern is covered with pre- 
pared facing sand, and the bottom box is then 


* Paper read before the Lincoln Section of the Institute of 


British Foundrymen, Mr. F. Dunleavy presiding. 


placed on the oddside. The box is filled with 
sand which is then rammed to a sufficient density 
to give a clear impression of the pattern, firm 
enough to withstand the force exerted by the 
molten metal, but not so excessively compact 
as to destroy the natural porosity of the sand; 
porosity is needed to allow the escape of gases 
generated during the pouring of the mould. 
The mould is then pricked with a vent wire, 
a further precaution to assist the porosity, and 
the complete box is then turned over. The 
oddside is lifted off, the sand knocked out, and 
is later used for the top part. A joint is made 
by making the sand firm and smooth by “ sleek- 
ing’? with a trowel. ‘‘ Parting sand’’ (sand 
devoid of bond—for example, burnt sand) is 
then sprinkled on to prevent any adherence 
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at the joint line and the pattern withdrawn. 
Any patching that is needed is done, the ingates 
are cut from the downgate to the mould face, 
a dressing of plumbago is given to ensure a 
good skin on the casting, and the mould is 
then closed (see Fig. 3). After closing, the 
parts should be securely fastened together to 
prevent the force of the metal lifting the top 
and the metal breaking out between the joint. 
Examples of fastenings include weighting down 
the top, clamping, or bolting the parts together. 


Repetition Moulding 

In normal moulding it is evident (Figs. 2 
and 3) that, in the event of work of a repetition 
nature, much labour will be expended on the 
making of an oddside and the joint for each 
individual mould that is made. The first natural 
step in the attempt to increase output was the 
manufacture of a permanent oddside. One 
method to produce this was by making the odd- 
side in plaster of Paris. This allowed repeated 
ramming of bottom parts on the same oddside, 
whilst the joint was more definitely produced, 
due to the fact that the sand was rammed 
against a harder material, which does not de- 
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to the joint of sand from the top half when 
this is rammed. 

The top box part is lowered over the location 
pins of the bottom and a peg of suitable size 
inserted in the joint to form the downgate, t.e., 
the channel through which the molten metal will 
pass when entering the mould. The top half 
of the pattern is covered with facing sand, and, 
if the depth of the sand to be carried below 
the bars of the top part—which in this half are 
vertical—exceeds 3 in., reinforcement is given 
to the sand by the insertion of bent irons 
(lifters or gaggers) which are secured to the 
bars. This half is filled with sand and rammed 
slightly firmer than the bottom half to ensure 
the sand holding in compact form during part- 
ing and closing the mould. The boxes are parted 
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form under pressure from the rammer. Another 
method was the use of a board designed to follow 
the joint line (see Fig. 4). 

The use of a permanent oddside proved itself 
to be a useful time-saving factor, and in the 
early years of this century these methods were 
almost the only ones in use for repetition work, 
but with the war, and the post-war boom, 
foundrymen first really began to move in the 
general trend to mass-production. 

Due to the great increase in the need for light 
castings for the building trades, etc., the light 
castings manufacturers began to exploit the use 
of the pattern-plate (in use on the floor) to its 
fullest extent, whilst the engineering trades, re- 
quiring more intricate castings truer to dimen- 
sions, advanced more in the field of the mould- 
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ing machine. So modern repetition work is 
found in two major classes:—(1) Pattern-plates 
worked on the floor, mainly for light castings; 
and (2) pattern-plates worked on moulding 
machines, mainly for the engineering trades. A 
third class which is coming more into prominence 
is the building up of moulds entirely from cores. 


Pattern-Plates 

A pattern-plate consists of a plate which gives 
the shape of the joint, on which the pattern or 
patterns (if the work is small) are mounted, and 
which also carries the ingates, thus obviating the 
need for an oddside, making a joint and cutting 
the ingates. These pattern-plates are of two 
types:—(1) Double-sided, with plate and pat- 
tern (or patterns) cast as a whole, generally 
worked on the floor; and (2) single-sided, pos- 
sibly made as above, if the work is not too bulky, 
but generally made from a flat plate which is 
machined level, and patterns (if the top face be 
flat) or half patterns attached as required, gener- 
ally worked on moulding machines. 


Pattern-Plates Worked on the Floor 

The first type is extensively used in the manu- 
facture of light castings for use in the building 
trades and other light repetition work. Due to 
the lightness of the average section of this class 
of work, it is possible to cast the plates and pat- 
terns combined, without undue warping—an 
advantage which does not apply to the heavier 
class of castings. These plates can be made at 
a moderate cost, in cast iron or light alloys, to 
provide large numbers of cheap castings, from 
20,000 upwards, whilst for smaller numbers a 
vuleanite-base plastic material may be used. 

The moulding of the plate (which carries the 
ingates) is a job which requires a skilled moulder 
to perform; the subsequent production then 
comes within the semi-skilled class, for if the 
plate be set correctly and repetition boxes pro- 
vided, the job is simply a matter of ramming 
up. In the event of a faulty mould being made, 
it is cheaper to re-make completely than to spend 
iime mending up. A standard number of box 
sizes with plates to match are usually carried, 
and if a man on the floor is given a squad of 
boxes of a certain size, he can then be given any 
work on plates made off the corresponding frame. 
Experience shows that it is generally more con- 
venient if each man’s work is confined to boxes 
of one size. 


In the event of the contour of the pattern 
varying sufficiently to require reinforcement of 
the top-part bars by the use of gaggers (i.e., 
lifters), special boxes should be made with bars 
designed to follow the shape of the pattern, and 
the use of gaggers firmly discouraged as they are 
the cause of much waste of time. 

Fig. 5 shows an example of plate production 
and moulding costs. It represents a plate off 
a standard frame in the form of an oven door. 
The complete manufacture of the pattern-plate 
occupies 254 hrs., and the production of each 
mould off the finished plate only 15 mins., as 
compared with 35 mins. for loose pattern work. 

Figs. 6 and 7 illustrate the case of a plate 
off a special frame and the boxes to follow the 
contour of the pattern for a mantel. The com- 
plete manufacture of the pattern-plate takes 
65 hrs.; and the production of each mould off 
the finished plate only 35 mins., as compared 
with 2 hrs. for loose pattern work. 


Pattern-Plates Worked on Moulding Machines 


Moulding machines are of two kinds—hand 
and power operated, both of which use pattern- 
plates previously mentioned as type 2. The fact 
that the plates are machined ensures greater 
accuracy of dimensions in production. When 
used in conjunction with a stripping plate, a bad 
draw is definitely obviated with such types of 
castings as motor-cycle cylinders having deep fins 
such as is shown in Fig. 8. 

The hand-rammed moulding machines are used 
inainly for small engineering repetition work. 
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The accuracy with which these machines can 
draw a pattern deletes any finishing that would 
be required if the jobs were being worked on 
the floor, thus making possible the use of 
juvenile labour on mould production, casting 
being carried out by men. A good average is 
six machines operated by five boys and one man 
(for more intricate jobs) with one charge-hand 
and two labourers. The time of production will 
depend on the depth of the boxes in use. 

The power-operated moulding machines are 
generally used for small and medium engineering 
repetition work, but they may be applied to the 
mass-production of almost any type of casting, 
with depth of draw from 1 in. to 2 ft. The 
power used may be compressed air, electricity 
or hydraulic power. Compressed air is a rela- 
tively cheap method and is most commonly used : 
it is efficient and has the advantage that it can 
be used for other purposes, such as core-blowing, 
hlacking spraying guns, blowing out finished 
moulds, ete. Electricity has the advantage that 
a single machine may be operated without the 
necessity for starting up the whole plant. 
Hydraulic power has the advantage that on a 
pipe-line serving a battery of machines its power 
is considered to be the most constant. 

The method of ramming may be either squeeze 
or jolt or a combination of both. Ramming by 
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squeezing the sand into the box is the usual 
method tor work of shallow draw, but it will be 
seen that in the event of work that is not 
shallow, for example, a 6-in. cube, the sand on 
the top face would be rammed much harder than 
that around the sides. This can be obviated in 
jolt ramming, where the sand builds up from 
the bottom with each successive jolt. The density 
of the rammed sand is controlled by the amount 
of sand used, which is governed by the depth 
of a frame laid over the box, and the number 
of jolts given. 


Examples of Production 


(1) Work with shallow draw, such as light 
castings for the electrical trade. —'Two ma- 
chines, one on top parts and one on bottom 
parts, worked by three semi-skilled men using 
boxes 28 in. by 22 in. by 4) in.; maximum 
draw 1} in.; squeeze type of ramming; sand 
fed from a hopper direct into the box; frame 
depth ? in. for the bottom part; 1} in. for 
top part; no finishing required, except smali 
cores if necessary; boxes conveyed to con- 
tinuous casting bay by rollers. Production, 
30 moulds per hr. 

(2) Work with medium draw, such as light 
engineering castings. Twomachines, one on top 
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parts and one on bottom parts, worked by four 
semi-skilled men using boxes 18 in. by 18 in. by 
12 in., with a draw of 9 in.; jolt type of ram- 
ming; cast as (1) above. Production 20 moulds 
per hr. 


(3) Work with fairly deep draw, such as 
medium-weight engineering castings, using dry 
sand. Two machines and six men, one on each 
machine, two finishing and blacking in the 
green state and two closing dried moulds, ete. ; 
boxes 36 in, by 30 in. by 20 in., draw 12 in. ; 
jolt type of ramming. Production 4 per hr. 


Box Parts 


Box parts may be made of cast iron or mild 
steel. When made of cast iron they are generally 
produced by the foundry itself, and for this 
reason they have the advantage of being readily 
produced to size and shape to suit particular 
work, and can then be scrapped when the order 
is completed or the design altered. Mild steel 
boxes usually have to be bought, and therefore 
are not so readily obtained, but as a rule they 
have the advantage of being manufactured by 
people specialising in this class of work, which 
leads to greater accuracy of fit, ete. 

Cast-iron boxes compared with mild-steel boxes 
have several disadvantages. The most noticeable 
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is the considerable difference in weight, and of 
almost equal importance is the brittleness of the 
cast-iron box leading to a much shorter life. 
The fact that cast-iron boxes are fairly easily 
cracked frequently leads to repairs by patching 
rather than scrapping, thus lowering the effici- 
ency of the box in producing accurate castings. 

Due to steel boxes generally being bought, their 
actual cost is known, but when cast-iron boxes 
are made, their costs are often covered in 
general charges; but if the true costs are con- 
sidered together with the shorter life, steel boxes 
may prove cheaper in the long run. The con- 
stantly increasing use of steel boxes in foundries 
is a confirmation of this point. 


Cover Cores 

In recent years, the use of cores has advanced 
from merely being confined to the fashioning 
of internal sections of moulds, to displacing of 
one half of the mould in the case of jobs where 
the mould is all in the bottom part. The floor 
moulder or machine operator prepares the bottom 
part, and the core is lowered into the mould, 
level with the joint line. Thus the moulder is 
saved the preparation of the top part, whilst the 
core-maker only produces that part which would 
be overhanging from the top part. 
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A further advance of this method is the build- 
ing up of complete moulds from cores, and is 
carried out in two ways. 


(1) A box part is made true to dimensions 
and the cores built inside; this method is in 
use for small and medium work, as, for in- 
stance, the making of motor cylinders in a 
well-known foundry. 


(2) Cores are built up from a flat oddside, 
accuracy being given by checking each core 
from the true centre. This method is used to 
manutacture intricate castings where both the 
internal and external contours require accu- 
racy. When the mould is built, a frame is 
placed around and the cores made secure by 
filling the space hetween the frame and cores 
with rammed sand. An instance of this method 
is the manufacture of pump casings in a well- 
known engineering works. 


Centrifugal Castings 


So far, reference has only been made to repe- 
tition castings made in sand moulds, but this 
Paper would not be complete without mention- 
ing the centrifugal casting process which makes 
use of an entirely different type of mould. The 
method is used for the production of cast-iron 
pipes with diameters 4 in. upwards in 12 ft. 
and 18 ft. lengths, the present output being on 
a scale unthought of a few years ago. 

The principles of the process are the pouring 
of the metal into a steel mould revolving inside 
a water jacket; no centre core is required, as 
the action of centrifugal force is sufficient to 
give a casting of uniform section thickness 
throughout the mould. To achieve the change 
in diameter at the socket of the pipe a core 
is inserted at one end of the mould, The coring 
of the socket and the addition of an inoculant 
during casting are the only operations other than 
casting and withdrawing the pipe. This inocu- 
lant is added to counteract the chilling effect 
of the steel mould and is unquestionably one 
of the chief contributory features to the success 
of this class of work. 


Consideration of Costs 


When considering the advantages of the speed- 
ing up of production as detailed in the foregoing, 
it must be borne in mind that the greater the 
increase in production, the greater will be the 
initial cost in the purchasing and laying out 
of the plant. Therefore, before economic advan- 
tages are to be gained, the plant must be kept 
in sufficient employment to carry the increased 
overhead costs. As an example, in the case of 
a pattern-plate worked on the floor, the number 
off must be sufficient to pay (by the amount 
gained on each casting) the extra cost of making 
the pattern-plate as compared with the cost of 
making a loose pattern. 

It has heen estimated that for each £100 
invested in plant a return of 2s. per day will 
be required. Thus a pair of moulding machines 
and necessary plant costing £1,000 will require 
£1 per day above the ordinary overhead shop 
costs. Bearing these figures in mind, it will be 
seen that, in machine-moulding practice, it is 
essential for the machines to be kept at full 
production capacity, as the extra overhead costs 
will have to be shared between the moulds made 
by the machines each day, and the greater the 
production, the less overhead cost per mould. 
For this reason a mechanised foundry with con- 
tinuous casting plant makes use of moulding 
machines to the best advantage. 


Socittt GENERALE DE Fonperie, the French 
foundry concern, made a profit of 10,529,921 fes. in 
1937, against 8,462,122 fes. in 1936. A dividend of 
25 fes. per share has been declared, the same as in 
1936. The capital has been increased from 


60,000,000 fcs. to 69,000,000 fes. on absorbing the 
Jacob Delafon foundries. 
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Institute of British 
Foundrymen 


WEST YORKSHIRE BRANCH 
ANNUAL MEETING 


The annual general meeting of the West Riding 
of Yorkshire Branch of the Institute of British 
Foundrymen took place at Bradford Technical 
College, Mr. H. Forrest presiding. 

In his annual report, Mr. S. W. Wise (Hon. 
Secretary) said he supposed that reference to 
the activities of the past vear might seem almost 
insignificant when one contemplated the coming 
year, when the Institute’s national conference 
would be held in the Branch area, with the West 
Riding Branch members as the hosts. Quite a 
lot of work, however, had been done during the 
past year. The programme of meetings, Papers 
and discussions, and works visits, as arranged by 
the Council, had been carried out, and there had 
heen excellent attendances and useful discussions. 
The annual dinner had now become a firmly- 
established feature of the Branch’s affairs, and 
had again been a source of pleasure to members 
and friends alike. The Conference Executive 
appointed by the Branch had worked very hard 
and earnestly in preparation of plans to make 
the 1938 Institute Conference, to be held in 
Bradford in June, an event worthy of the West 
tiding. All Branch members now had in their 
possession a copy of the Conference programme, 
and would therefore be able to appreciate the 
first portion of the Committee’s work. The 
second portion was a matter to be shared by all, 
and that was to make a united effort to carry 
out the prograinme in a manner which would 
give the visitors the maximum amount of 
pleasure and comfort and enable them to pass 
the time of the Conference in effortless ease, 
so far as was possible amid the many activities 
of such a gathering. The very shadow of the 
Conference had already affected the thoughts of 
all foundry executives in the district, and 
further members were steadily being enrolled. 
At the moment the membership of the Branch 
stood at 140, and it was extremely likely that 
the holding of the Conference in the area would 
prove a stimulus and be the foundation on which 
a much bigger membership still would be built. 

Mr. Wise submitted also the Branch financial 
statement, showing a credit balance of £16 2s. 7d. 
after paying all dues to Institute headquarters 
and local management accounts. 

The Brancu-PreEsipent, commenting on the 
report, expressed a feeling that it was a very 
brief record of a very active period. He wished 
to pay special tribute to Mr. Wise, their Hon. 
Secretary, on whom the bulk of conference 
preparatory work had fallen, as well as the 
normal secretarial duties of tue Branch. 

Similar tributes to the Secretary, and to the 
Conference Committee’s work, were paid by Mr. 
I’. K. Neata (Leeds) and Mr. S. Carrer 
(Huddersfield) in moving and seconding the 
adoption of the report and accounts. 


Election of Officers 

The following officers were elected for the 
coming year :— 

President.—Mr. A. S. Worcester (Hudders- 
field—a former Branch-President). 

Vice-Presidents.—Mr. S$. Carter (Hudders- 
field) and Mr. H. A. MacColl (Bradford Technical 
College). 

Hon. Secretary and Treasurer.—Mr. S. W. 
Wise (Bradford). 

Additions to the Branch Council.—Mr. P. H. 
Durrans (Penistone), Mr. J. J. Wright (Leeds), 
and Mr. E. C. S. Greaves (Hipperholme). 

Hon. Auditors.—Mr. H. A. MacColl and Mr. 
N. W. Riley (Harrogate). 
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Hon. Librarian and Registrars.—Mr. F. 
Squires (Bradford) and Mr. H. Bradbury 
(Bradford). 


Delegates to Institute General Council.—Mr. 
G. W. Thornton (Bradford) and Mr. A. W. 
Walker (Huddersfield). 

Representatives on the Technical Committee.— 
Mr. S. Carter (Huddersfield) and Mr. F. K. 
Neath (Leeds). 


The Secretary (Mr. Wise) detailed the pro- 
gramme for the coming Institute Conference at 
Bradford, and appealed for volunteers to act as 
stewards at eight works visits, four ladies’ works 
visits, the luncheons, banquet, etc. He intimated 
that Lister & Company, Limited, of the famous 
Manningham Mills, had kindly undertaken to 
make a souvenir gift of a length of real silk 
to each of the ladies. 

Mr. G. W. THornton, Treasurer of the Con- 
ference Committee, reported that the £500 Con- 
ference Fund had now nearly reached that figure, 
but if the generosity of the industry was sucli 
that it became nearer £600, so much the better. 
The £500 estimated requirement was a minimum. 
The hope was to have sufficient funds to make 
the West Yorkshire Conference one of the most 
memorable on record. 


Pig-lron Duty Reimposed 


334 PER CENT. ON IMPORTED SUPPLIES 


A duty of 33$ per cent. has been imposed on im- 
ported pig-iron as from May 13. 

The Import Duties Advisory Committee, in re- 
commending the imposition of the duty, recalls that 
following the duty of 334 per cent. in 1932 the de- 
mand for pig-iron was adequately met from home 
and Empire sources and imports of pig-iron from 
the Continent ceased. At the beginning of last 
year the demand for pig-iron was in excess of the 
supplies available from this country and other parts 
of the Empire and, with a view to facilitating pur- 
chases from foreign countries, pig-iron was added 
to the free list on March 3, 1937. By the end of 
the year, imports totalling approximately 395,000 
tons had been obtained from foreigr countries, of 
which 210,000 tons came from the U.S.A., 82,000 
tons from Belgium and 42,000 tons from France, 
while 215,000 tons were drawn from India and 
35,000 tons from Canada. The home production in 
1937 amounted to 8,300,000 tons, being the highest 
for many years, and more than double the produc- 
tion in any of the years 1931 to 1933. 


Adequate Home Supplies 


The position has now been reached when home 
productive capacity, together with the Empire sup- 
plies available, is again adequate to meet both the 
present and the foreseeable demand. With some 
slackening of demand and the coming into existence 
of stocks of pig-iron, both imported and home pro- 
duced, the number of furnaces in blast, which was 
117 on March 31, 1937, and rose to 135 in Novem- 
ber, had fallen to 118 on March 31 of this year, 
and the number of unemployed workers, which 
was 1,822 a vear ago and 1,436 in November last, 
was 1,915 in March of this year. 

In the view of the Committee, a continuation of 
imports would seriously embarrass the industry. 
particularly that section engaged in the production 
of foundry pig-iron. Continental quotations have 
fallen very rapidly and, whereas during the greater 
part of last year imported material was dearer than 
the home product, supplies are now being offered 
at prices below the costs of production in this 
country. The present British prices are regarded 
as reasonable, while the Committee is satisfied that 
the industry has made, and is still making, rapid 
advances in efficiency and production. 

The recommendation does not extend to pig-iron 
smelted wholly with charcoal and vanadium titanium 
pig-iron, or to pig-iron containing cobalt, and these 
special types remain on the free list. 


Net prorit of the International Nickel of Canada. 
Limited, for the first three months of 1938 was 
$10,113,764, compared with $11,355,243 for the last 
quarter of 1937. 
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New Factories Act—lV 


RELATING TO SAFETY 


By F. J. TEBBUTT 


Casting of Brass 

The Regulations concerning the casting of brass 
(or any alloy of copper with zinc) do not apply 
to a sand-casting shop with an air space 
equivalent to 2,500 cub. ft. for each employee, 
nor to any other casting shop if the air space 
equals 3,500 cub. ft. for each person, providing 
that the following rules are observed :—(1) Pro- 
vision is made for the egress of the fumes during 
casting, by inlets below and outlets above, and 
2) a notice giving various particulars is dis- 
played near the entrance of the casting shop. 

Otherwise, the Regulations provide that no 
‘asting of brass can be carried on unless there 
‘s an efficient exhaust draft operating by means 
f (a) a tube attached to the pot; (b) a fixed 

r movable hood over the point where the casting 
cakes place; (c) a fan in the upper part of the 
asting shop or some other effectual contrivance 
or the prompt removal of fumes. Efficient 
arrangements must be made to prevent the fumes 
entering any other workroom in the factory, and 
there must be free openings to the outside air 
placed so as not to interfere with the efficiency 
of the exhaust draft. That part of the fore- 
yoing Regulations which requires that exhaust 
draft shall be maintained during the process of 
casting does not apply to strip or solid-drawn 
tube casting and subject to a certificate of the 
Home Office in the case of any other casting, 
if the firm proves that damage to the metal 
may result from the maintenance of such exhaust 
draft, and provided that the exhaust draft is 
put into operation immediately after the casting 
and that provision is made for the egress of 
fumes during casting by inlets below and out- 
lets above. 

A lavatory under cover must be provided for 
all employees, with clean towels renewed daily 
and soap and nail brushes; the rules lay down 
what is required to meet this rule, but space 
forbids details. No female must work in any 
process whatever in any casting shop. No per- 
son must leave, or partake of food, without 
carefully washing the hands; no person must 
carry on the pouring of brass without using 
the apparatus provided as above, and no em- 
ployee must interfere (unless with the permis- 
sion of the principal or manager) with the means 
provided for the removal of fumes. If a firm 
can prove exceptional features as regards a cast- 
ing shop, infrequency of casting or the small 
quantity of the metal cast, or other circum- 
stances, the Chief Inspector may exempt (by 
certificate) such casting shop from any or all of 
the Regulations ordinarily laid down. 


Vitreous Enamelling 


The Regulations in respect of the vitreous 
enamelling of metal do not apply to enamelling 
hy means of glazes or colours containing less 
than 1 per cent. of lead. Under these Regula- 
tions enamelling means crushing, grinding, 
sieving, dusting or laying on, brushing or wool- 
ling off, spraying or any other process for the 
purpose of vitreous covering and decoration of 
metal. 

Every room in which an enamelling process is 
carried on must provide air space of 500 cub. ft. 
for each person, and in computing this no height 
above 14 ft. shall be taken into account. Any 
such room must be well lighted and the floors 
must be well and closely laid, maintained in 
good condition, and floors and benches must be 
— daily and kept free of collections of 
dust, 

No enamelling process giving rise to dust or 
Spray must be done except care is taken to 
secure the absence of dust or spray or with an 


efficient exhaust so arranged as to intercept the 
dust or spray and prevent it from diffusing into 
the air of the room. Dusting or laying on and 
brushing or woolling off must not be done except 
over a grid with a receptable beneath to inter- 
cept the dust falling through; this rule does not 
apply where glaze is applied to a heated metallic 
surface. Where firing is done in a room not 
specially set apart, no person must be employed 
on any other process within 20 ft. from the fur- 
nace. Arrangements must be made to prevent 
gases generated in the muffle furnaces from 
entering the workrooms. 

A Health Register (in approved form) contain- 
ing the name of all employees must be kept 
(no young person under sixteen years of age 
must be employed in any enamelling process) ; 
an examination by the surgeon must be made 
every three months, but this interval may be 
different according to written notice of the 
Chief Factory Inspector. The surgeon has power 
to suspend any person from working at these 
processes, and after suspension he cannot be 
employed without written sanction from the 
surgeon, which must be entered in the Health 
Register. 

The following must be provided for the use of 
ali employees: suitable overalls and head cover- 
ings (collected every day and cleaned or renewed 
at least once a week); a suitable cloakroom for 
clothing put off during working hours; and a 
suitable meal-room separate from any room in 
which enamelling is carried on, unless the works 
are closed during meal times. There must also 
be a place provided to store the overalls and 
head coverings which must be separate from the 
cloak-room and meal-room as above. A lavatory 
must be provided, and the same conditions and 
details apply as under the Brass Casting Regu- 
lations explained above. 

Any Factory Inspector must be allowed at any 
time to take samples for analysis of any enamel- 
ling material in use or mixed for use; the firm 
concerned can at the same time require the 
Inspector to deliver a duplicate sample to the 
firm’s representative. No results of the analysis 
must be published without the firm’s consent, 
except to prove the presence of lead where the 
Regulations have been contravened 

No employee must introduce, keep, prepare or 
partake of any food, drink or tobacco in any 
room in which an enamelling process is carried 
on, or interfere in any way (unless by con- 
currence of the principal or manager) with the 
means or appliances provided for the removal 
of dust or fumes. An employee must present 
himself for examination by the surgeon at the 
appointed times; wear overalls and head cover- 
ing, and deposit them in the place provided; 
carefully clean the hands before partaking of 
any food or leaving the premises, and so arrange 
the hrir that it shall be effectually protected 
from dust by the head covering. 


Woodworking Machinery 


At the outset it should be noted that ‘‘ wood- 
working machinery ’’ means a circular saw, plain 
band saw, planing machine, vertical spindle 
moulding machine or chain mortising machine 
operating on wood. Every woodworking machine 
must be provided with an efficient stopping and 
starting appliance, the control of which can be 
readily and conveniently operated by the person 
in charge of the machine. Sufficient clear and 


unobstructed space must be maintained while the 
machine is in motion to enable the work to be 
carried on without unnecessary risk. The floor 
surrounding any machinery must be level and in 
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a good condition, and as far as practicable free 
from chips or other loose material, and must 
not be allowed to become slippery. Where the 
natural light at a machine is inadequate, it must 
be improved by the provision of better or addi- 
tional windows (if this provision does not involve 
serious structural alteration) or by whitening 
the factory walls or tops or by other reasonable 
means. Any artificial lighting must be adequate 
and be so placed or shaded as to prevent direct 
rays of light from shining into the eyes of the 
operator while he is working the machine. Over- 
head lighting is best, preferably from the north, 
and artificial light should be free from glare 
and flicker. The cutters and feed point par- 
ticularly should be free from shadow. 

If an underground room is used, and is con- 
sidered by the Chief Inspector of Factories to 
be unsuitable for its purpose in construction, 
lighting, ventilation or any other respect, he can 
certify that it must not be used. It might be 
useful to point out that in the new Act there 
is a new provision concerning underground 
rooms which applies generally. 

Adequate heating must be provided. The 
rules state that the temperature must not at 
any time fall below 50 deg. Fah., unless the 
necessities of the business or the construction 
of the room makes it impracticable to maintain 
this temperature. Anyone who works at a 
woodworking machine must be sufficiently 
trained and conversant with the class of 
machine, or working under the supervision of 
someone with a thorough working knowledge of 
it; anyone being trained to work any machine 
must be carefully instructed concerning any 
possible dangers, and in the precautions to be 
observed. Various guarding, fencing and other 
safety precautions are provided for by the 
Regulations. 


Circular Saws 

These should be guarded below the bench by 
large vertical plates of metal or other suitable 
material on each side of the saw and not more 
than 6 ins. apart. These should extend from 
the axis of the saw outwards to a distance of 
not less than 2 ins. beyond the teeth. Metal 
plates, if not beaded, must be of a thickness 
at least equal to 14 gauge, or, if beaded, at 
least equal to 20 gauge. ‘‘ Gauge ’’ means the 
Imperial Standard Wire Gauge. Above the 
bench, at the back of the saw, there should be 
a curved riving knife set not more than half 
an inch behind the saw, and securely fastened 
to a bracket or other means of adjustment 
below the bench. For a saw of less than 24-in. 
diameter, the knife must extend upwards from 
the bench table to within one inch of the top 
of the saw; on a saw of 24-in. diameter or 
over, it must extend upwards to a height of 
at least 9 in. The top of the saw must be 
covered by a strong and easily adjustable guard 
with a flange at the side farthest from the 
fence; this flange should extend below the roots 
of the teeth. 

The portion of the front of the saw not buried 
in the wood should preferably be guarded by a 
separate adjustable front shield, through a slot 
in the edge of which a view of the line of the 
saw can be given. For very small saws the 
cover or crown guard can be supported by the 
riving knife. The guard generally should ex- 
tend from the top of the riving knife to a point 
as low as practicable at the cutting edge. The 
Regulations require a suitable push-stick to be 
kept available for use at the bench of every 
circular saw which is fed by hand to enable the 
work to be carried on without unnecessary risk. 

The following additional details refer to 
special bench saws. Rack saws are suitably 
guarded by a short riving knife and a large 
openwork archway guard for the top. ‘“‘ Double 
dimension ’’ (two spindle) saws should be fitted 
with a riving knife for each saw, supported by 
the plate below the bench; a similar method of 
support is suitable for ‘‘ rise and fall ’’ benches. 
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Pendulum saws should be guarded by a hood in 
three parts, the upper part fixed and the two 
lower parts opening only during actual cutting; 
“* home-made ”’ chariots or slides are particularly 
useful for cross cutting, and angle pieces 
clamped respectively to the vertical guide and 
to the table afford a measure of safety for 
rebating and tenon cutting. 


Band Saws 


Every plain band saw must be guarded in the 
following way. Both sides of the bottom pulley 
must be completely encased by sheet metal or 
other suitable material; the front of the top 
pulley must be covered by sheet metal or other 
suitable material; all portions of the blade 
should be enclosed or otherwise securely guarded, 
except the portion of the blade between the 
bench table and the top guide. The Depart- 
ment advises that stout wire guards are best for 
the upper pulley, as they interfere less with 
natural light and vision. 


Planing Machines 


No planing machine not mechanically fed must 
be used for overhand planing unless it is fitted 
with a cylindrical cutter block. Every overhand 
planer must be provided with a ‘* bridge guard ”’ 
capable of covering the full length and breadth 
of the cutting slot in the bench, and so con- 
structed as to be easily adjusted both in a ver- 
tical and horizontal direction. The feed roller 
of every planing machine used for thicknessing, 
except the combined machine for overhand plan- 
ing and thicknessing, must be provided with an 
efficient guard. 

Although the fencing requirements for circular 
and band saws, and the provisions relating to 
“ bridge guards * and “ feed rollers,’’ are laid 
down in the Regulations, if it can be shown that 
for any woodworking machine other safeguards 
are provided which render it equally safe, the 
provisions of the Act may be said to be com- 
plied with. The alternative methods of precau- 
tion mentioned in the foregoing are those 
approved by the Factory Departments. As re- 
gards ‘‘ feed rollers,’’ the Department states 
that, on planing, moulding and sandpapering 
machines, these should be fitted with a guard 
plate, set slightly above the work. If the guard 
is supported from the bearings of the feed roller, 
it will not require adjusting. 


Spindle Moulders 


The Regulations state that the cutter of every 
vertical spindle moulding machine shall, when 
practicable, be provided with the most efficient 
guard having regard to the nature of the work 
which is being performed. For such work as 
cannot be performed with an efficient guard for 
the cutter, the wood being moulded in a vertical 
spindle moulder shall, if practicable, be held in 
a jig or holder of such construction as to reduce 
as far as possible the risk of accident to the 
worker. A suitable ‘‘spike’’ or push stick 
must be kept available for use at the bench. 
For straight work along the vertical back fence, 
plate guards and wood blocks backed by springs 
are standard practice. When the cutter is small 
and not very high above the table, a board with 
a strip projecting over the cutter provides pro- 
tection. The board is attached to the vertical 
back fence. For curved work ‘‘ cages,’’ “ bells,’’ 
bands,”’ ‘‘ wheels,’ ‘ pulleys”? and crino- 
line ’’ guards can be used. 


Mortising Machines 

The chain of every chain mortising machine 
must be provided with a guard, which must en- 
close the cutters as far as practicable. A _ re- 
liable guard which fulfils the requirements is a 
piece of sheet metal which slides inside or out- 
side the hood over the upper part of the tool 
when the cutter descends into the wood. The 
Regulations require that the guards and other 
appliances required must be constantly kept in 
position while the machinery is in motion, ex. 
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cept where, owing to the nature of the work, 
their use is impracticable. They must be main- 
tained in an efficient state, and should be kept in 
exact adjustment to suit the work in hand. To 
facilitate this, thumb nuts, handwheels and the 
like should be fitted, and not plain nuts requir- 
ing spanners. Sandpapering machines should be 
provided with efficient exhaust and dust-collect- 
ing apparatus. 

Obligations rest upon the employee as well as 
upon the employer in the use of these machines. 
The workman must use and maintain in proper 
adjustment the guards provided, and use the 
‘ spikes ’’ or push sticks and holders provided, 
except when, owing to the nature of the work, 
their use is impracticable. Failure to comply 
is an offence at law, with liability to penalties. 


Locomotives 

There are also special Regulations concerning 
the use of locomotives and wagons. These are 
very comprehensive, and space forbids details, 
hut they lay down rules concerning locomotives, 
wagons and other rolling stock used on lines of 
rails or sidings in any factory or place under 
the Act. These Regulations, however, do not 
apply to a line of rails less than 3 ft. gauge and 
locomotives and wagons used thereon or to a line 
of raiis not worked (or wagons moved) by 
mechanical power. 

It might be useful to add that, in respect of 
most Regulations. the Chief Inspector of Fac- 
tories has power to suspend or relax any of the 
requirements if he is satisfied, in respect of any 
factory, that special circumstances exist, and 
that this could be done without danger to the 
persons emploved, such power being exercised 
hy the issue of a special certificate. 


(Concluded from next column.) 


Utilising chemical arithmetic, the 
shown in Table T can be deduced. 

It should be pointed out that in the case of 
the third cupola the coke used for the modified 
system contained 85 per cent. fixed carbon, had a 
density of 350 to 400 kilos per cub. metre, and 
possessed poor physical properties. It was 
porous, friable, small sized, and, on watering 
with a hose pipe, absorbed 10 per cent. of water. 
Yet it operated at 8.6 per cent. coke consump- 
tion and yielded an iron at 1,490 to 1,550 deg. C. 
Before conversion it was regarded as a standby 
plant and failed to yield an adequate hourly 
production. 

The oxidation produced by the converted 
cupolas is virtually zero, and the FeO and MnO 
content in the slag does not arise from the air 
blown into the cupola, as no excess is allowed for, 
the air consumption strictly balancing with the 
coke combustion effected. Thus the Si, Mn and 
Ie oxidation can be attributed to:—-(1) Action 
of the rust on the pig-iron and scrap, Fe (OH),, 
on the Si and Mn; (2) an analogous action of 
the iron oxide set up by the reduction at red- 
heat by the water vapour contained in the air 
blown in:--3 Fe + 4H,0 = Fe,0, + 4 H,; (3) 
remains of the above-mentioned oxides of iron 
not acting on the Si and Mn of the metal and 
passing directly into the slag in the state of 
silicates. Tron oxide present in the coke ash is 
also taken up. 


results 


Refractories Association 


Mr. W. J. Rees, head of the refractories depart- 
ment at Sheffield University, has been succeeded as 
President of the Refractories Association by Mr. 
Frank Russell, who becomes President for the second 
time. The hope that a Chair of Refractories would 
be established at Sheffield University was expressed 
at the annual dinner of the Association in London 
on May 5. Mr. Russell said it was the wish of many 
of them in the industry that the department at 
the University should now be reorganised and possess 


a Chair of Refractories, so that there should be 
in Sheffield, and for the first time in the whole 
world, a department of refractories technology. 


May 19, 1938 


Poumay Cupola Control 
in a Danish Foundry 


There are three cupolas installed in Burmeister 
& Wain’s foundry in Copenhagen, all of which 
have been converted to use the Poumay system. 
The cupolas work from morning to night and 
each day melt from 100 to 120 tons of high-duty 
iron for diesel engine castings (45 per cent. of the 
world’s production). Five to ten different mix- 
tures are put through each day, and no sepa- 
rating coke charges are used. The metal charge 
is made up from pig-iron, runners and risers, 
machinery scrap and steel scrap (up to 15 per 
cent). 

TaBLE 1.—Results obtained from the Installation of the 
Poumay System. 


After 


Ordinary installing 

working. Poumay 

system. 
Dia. at tuyere level. Ins. 58 58 
Bed coke. Lbs. a 2,728 2,728 
Wt. of metal charge. Lbs. 2,860 3,520 
Wt. of coke charge. Lbs. 2386 286 

Coke to iron ratio. Per cent. 10 8.1 
Melting rate per hour. Lbs. 33,000 42,240 


Temp. of iron at spout. 


Composition of gas at charg- 
ing door— 

co, 13.7 20.0 

co 9.0 2.6 

717.2 77.2 
Slag analysis— 

Si, 49.0 48.8 

8.0 8.0 

CuO 21.0 34.2 

FeO 14.1 5.0 

MnO 7.8 4.0 


The chemical composition of the iron varies 
according to the average section thicknesses of 
castings to be made and varies between the fol- 
lowing limits:—T.C, 2.8 to 3.3; Si, 0.6 to 1.1; 
Mn, 0.75 average; S, 0.09 max., and P, 0.3 per 
cent. max. On 1.2 in. diameter bars, 2 ft. long. 
30 tons per sq. in. transverse is obtained, asso- 
ciated with 0.32 in. deflection. 

Table I shows the differences noted in the 
running of the cupola before and after the instal- 
lation of the Poumay system. 

TABLE II.—Metallurgical Results Deduced from Table 1. 


Ordinary After 
cupola. modification. 
Composition of gas by vol. 
at charging door after 
allowing for enrichment 
of CO, due to limestone 
: 12.7 19.14 
co 9.0 2.60 
O 0.1 0.2 
N rie 77.2 77.2 
99.0 99.14 
Ratio of combustion 
CO,:CO .. 68.5:41.5 88 : 12 
Heat loss per cent. due to | 
co 29.2 | 8.5 
Hourly melting rate in tons 
per sq. metre ee 9.0 11.65 
Air blown in cub. m. per 
kilo of coke 73 
Essential air in cub. m. for 
combustion results shown 6.0 7.3 
Excess air blown in in cub. 
m. 18.3 0.0 


After changing over, each cupola melted an 
average of 10,000 metric tons before relining. 
After each run an average of 1,760 to 1,980 Ibs. 
of ganister was used for patching, or something 
of the order of 1 per cent. by weight of meta! 
melted. It is interesting to note that two 
cupolas were converted in March, 1937, and the 
third in April, 1938. 

(Concluded in previous column.) 
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Carbon and Alloy Steel Castings: 


By J. E. MERCER and D. K. BARCLAY 


It is not so very many years since steel 
castings were looked upon with a great deal 
of suspicion. To-day, one may judge of the 
progress made by the ability of the foundry to 
meet present requirements, based on quality, 
and with a confidence that steel castings will 
withstand the severe duties imposed upon them. 
For the purpose of this Paper, remarks will 


Fic. OF SAND-CaAst STEEL, 
SHOWING Coarse Gratn. 5. 


be confined to steels made by the electric arc 


process. 


With the possible exception of steels with a 
carbon content of less than 0.10 per cent., this 
type of furnace is adaptable for making the 
great majority of compositions now demanded 
The installation 
and method of working are too well known to 
With regard to the 
steelmaking it is proposed, however, to sketch 
briefly the procedure, and enlarge on some 
features that do not meet with general agree- 


from the modern steel foundry. 


require repetition here. 


ment. 


The idea prevailed at one period that any 
kind of scrap was capable of producing good 
steel. That may be so, but only at increased 
cost, and at the expense of bottoms and linings. 
It can be stated that, while it is much easier 
to melt inferior scrap with complete oxidation, 
it is not conducive to the production of the 


hest. stee!. 


Is the Boil Important? 


The authors believe that the most economical 
method of producing steel for castings is to 
use good scrap with a sulphur and phosphorus 
Restrict 
the addition of oxygen to the rust and scale 
adhering to the scrap, and it will be found that 
sufficient oxides have been added to reduce the 
phosphorus to within any steel-castings specifi- 
Literature on the subject nowadays 
stresses the importance of a vigorous boil during 
the melting period, not only from the point of 
view of oxidation of carbon, but, also, presum- 
ably, for the displacement of hydrogen in- 
separable from the rust adhering to the scrap. 
However, when one considers subsequent opera- 
tions before tapping, the importance attached 
to a vigorous boil does not appear to be 


content of 0.07 per cent. maximum. 


cation. 


warranted. 


The authors have a preference for the partial 
oxidation method. It is found that by restrict- 


resultant boil is quite adequate. Taking into 
consideration the fact that, while they have 
their wasters like other foundries, the authors 
have little complaint as to solidity and mechani- 
cal tests, they regard that fact as sufficient 
justification for the above preference. 

When the local melting around the electrodes 
has increased to an appreciable bath, the first 


Fic. 2. 


slag, in the form of lime and fluorspar is added. 
Iron ore is entirely excluded. The input of 
power should be kept as high as is consistent 
with safety, until the entire charge is melted, 
and the bath obtains a measure of superheat. 


Fic, oF Sanp-Cast 
Coprer-CHROMIUM STEEL, SHOWING 
Fine GRatIn. x &. 


ing the oxides to the rust or scale, and charging 


a certain amount of medium carbon scrap, the 


* Paper read tefore the Sheffield Branch of the Institute of 
Britich ie pe mr Mr. J. B. Allan presiding. The authors are 


on the staff of Head, Wrightson & Company, Limited. 


from inclusions is desirable. 


-MACROPHOTOGRAPH OF SAND-Cast CoprERr-CHROMIUM STEEL, 
SHOWING Mepium Grain. x 5, 


Too much emphasis cannot be laid on the im- yiew. 
portance of superheating the bath previous to after the final additions; it is preferably added 
refining ; it is essential if steel as free as possible before, as when added after the final samples 


Bath Reactions during Melting 

The carbon present combines with the iron 
oxide to form carbon monoxide and iron; the 
manganese and silicon are oxidised to man- 
ganese oxide and silica, either separately or as 
a silicate of manganese. The elimination of 
phosphorus proceeds in combination with iron 
oxide—the pentoxide is formed, which in turn 
combines with the lime to form calcium phos- 
phate. A typical dephosphorising slag from a 
melt by the partial oxidation process is as fol- 
lows :—SiO,, 16.26; FeO, 8.21; Al,O,, 2.84; MnO, 
4.37; CaO, 52.23; MgO, 13.78; and P,O,, 0.582 
per cent. 


Slagging should have careful attention; much 
subsequent trouble with the reducing slag and 
deoxidation will be avoided if all the first slag 
is removed. Steels tapped with indifferent slags 
seem to be lacking in fluidity and never appear 
properly killed. Carburising may be done with 
anthracite or be deferred to a later period and 
hematite iron used. The authors prefer the 
latter method, as they have not found a con- 
sistent efficiency for coal; experience showed it 
fluctuated between 40 and 60 per cent. efficiency. 

Finishing Slag and Deoxidation 

The final slag for the purpose of desulphuris- 
ing, and to some extent assisting in deoxidation, 
consists of lime, anthracite and fluorspar, fed 
occasionally with coal and ferro-silicon dust. 
Where scrap is bought to sulphur limits, there is 
no necessity to feed until a large volume of cal- 
cium carbide is obtained. A white slag rather 
than a reducing slag will suffice. Through the 
agency of carbon or calcium carbide, any re- 
ducible iron or manganese oxides are reduced to 
their respective metals and returned to the bath. 

Probably the operation having most éffect on 
the quality of steel is deoxidation. Deoxidation 
eliminates free or dissolved iron oxide to a 
greater or lesser degree, dependent on _ the 
quality and the amount of deoxidisers used. The 
method of adding, and the time allowed for 
completion of reactions, are also of importance. 
The ultimate desire is, of course, a steel as free 
as possible from iron oxide, carbon monoxide and 
the products of deoxidation. 

Adding the ferro-manganese before the ferro- 
silicon has advantages, or, preferably, an alloy 
in which both are in combination, with the pro- 
portion of manganese being higher. Manganese 
adjustment is made after receipt of the bath 
sample result, and ferro-silicon used as the final 
deoxidiser. When carburising with coal, it must 
he done previous to throwing on the final slag 
or in the ladle. As a ladle addition it has little 
to recommend it from a steel-castings point of 
Hematite may be added either before or 


appear to be “ gassy.’’ 


405 
h t 
d j 
v 
e 
; 
| 
eS 
4 vis Mey. 
ig. 
ng 
tal 
he 
he 


406 


Pouring Temperatures 

The metallurgist is not always allowed a choice 
in the matter of pouring temperature; it de- 
pends on the number of pourings required from 
the ladle. On the face of it, the larger castings 
should have major consideration, but for 
economic reasons the small must be cast up us 
well and, therefore, they really decide the cast- 
ing temperature. Hot pouring favours segre- 
gation, cracking, excessive shrinkage, burning- 
on of sand, and is primarily responsible for the 
large crystallisation known as ‘‘ ingotism.’’ Coo! 
pouring means quick solidification with less risk 
of these faults, but does not always give a sharp 
impression of the mould. 

Generally speaking steel should be poured at 


as low a temperature as is consistent with 


Fie. or Coprper-CHROMIUM 
STEEL, SHOWING DIsTRIBUTION OF 


Corprer. INstiTuTE, OHIO.) 


Location No. 1, 8.02 per cent. Cu; 
No. 2, 7.83; No. 3, 7.938; No. 4, 7.78; 
No. 5, 7.74. No. 6, 7.91; No. 7, 7.81; 
No. 8, 6.97; No..9, 7.11; No. 10, 7.97; 
No. 11, 7.35; No. 12, 7.93, and No. 13, 
7.72 per cent. 


fluidity ; any excess is of no definite value. This 
assertion does not mean that the authors are 
convinced that fluidity is purely a question cf 
temperature; rather do they incline to the view 
that it is a question of dissolved oxides and pro- 
cedure during deoxidation and finishing. 


The Hydrogen Bogey 
Before completing their remarks with regard 
to the production of steel for carbon and alloy 
castings, the authors would like to mention a 
subject which is receiving an increasing amount 
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of attention in technical literature on electric 
steel—hydrogen. It is well known that alloy cast- 
ings, where chromium is a constituent, are 
prone to porosity unless carefully controlled. !t 
has been advanced that hydrogen is mainly 
responsible for this defect, and that, in all prob- 
ability, it is absorbed during melting, firstly 
from the rust adhering to the scrap, and 
secondly from moisture absorbed by the burnt 
lime during storage. Much of the evidence in 
support of the assertion is based-on experiments 
which bear no analogy to melting practice. 

The complete oxidation process demands the 
use of ore and the encouragement of a vigorous 
boil, so that carbon monoxide, which is only 
partially soluble in steel, will drive out the 
hydrogen. ‘To counteract further absorption of 
hydrogen from moisture contained in the burnt 
lime, used for the finishing slag, the use of lime- 
stone-chips is advocated in place of burnt lime. 
The idea is that the evolution of carbon dioxide 
will assist in finally freeing the steel of hydrogen. 
But there is no alternative to using ferro-alloys 
containing hydrogen as deoxidisers. Heating 
all ferro-alloys before addition is suggested but 
not always practicable. 

Atomic hydrogen is soluble in steel, diffusible, 
and able to escape when the source of supply 
ceases. The authors’ point in mentioning the 
matter is that atomic hydrogen comes out of 
solution in a cavity or blowholes, and the atoms 
combine to form molecular hydrogen, which is 
indiffusible. 

Are the cavities or blowholes in the first in- 
stance the result of hydrogen dissolved in the 
steel (and since it is diffusible it does not seem 
reasonable), or are they attributable to the dis- 
association of moisture from the mould? It seems 
quite futile to blame the melting for hydrogen- 
affected mechanical tests, when the hydrogen 
could have been picked up in subsequent opera- 
tions, such as from moulds, pickling or heat- 
treatment. 

In contra-distinction to much published work, 
a test was performed in an American technical 
institute which shows that, by the introduction 
of hydrogen into the bath, a higher rate of de- 
sulphurisation takes place, and that from the 
physical tests it is apparent that greater refine- 
ment of the metal is obtained. The authors are 
of opinion that this statement really refers to a 
patent now pending for the desulphurisation of 
steel by hydrogen and the subsequent displace- 
ment of hydrogen by the introduction of 
nitrogen. 


Carbon Steel Castings 

Even in this highly specialised age, carbon 
steel castings are still of very great importance, 
but it seems to the authors that the steelfounder 
does not explore their possibilities to the fullest 
extent. Every care is taken in producing the 
steel; sand is now under technical control; the 
best mechanical means are introduced for making 
the castings look presentable, but there it seems 
to stop. How often, when asked to quote for 
something just a little different from the general 
run, does one immediately turn to alloys, when 
the desired properties are within the possibilities 
of carbon steel if efficiently heat-treated ? 

Carbon steels are divided into three groups— 
mild, medium and high carbon. The carbon con- 
tent distinguishes the group, thus:—Zow car- 
bon, up to 0.20 per cent. ; medium, 0.20 to 0.40 
per cent.; and high carbon, 0.40 per cent. and 
above. The mild or low-carbon steels are not 
attractive from a mechanical-test point of view, 
and are usually supplied for specific purposes, 
such as temperature work, case-hardening and 
certain types of electrical work. The high duc- 
tility and excellent yield of low-carbon steels are 
deserving of consideration. 

The cheapness of low-carbon steel when com- 
pared with the alloy heat-resisting steels makes 
it in demand for temperature work up to about 
500 deg. C. In this connection, reference to a 
series of test results at temperatures up to 500 
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deg. C. from the work of Korber and Dryer 
may be of interest. Annealed steels of 0.14 to 
0.18 per cent. carbon and an average manganese 
content of 0.55 per cent. were used for the pur- 
pose. Maximum tensile strength of about 30 
tons per sq. in. was obtained at between 200 
and 300 deg. C., but the yield was at its highest 
at room temperature. Reduction in area and 
elongation were at their lowest also at between 
200 and 300 deg. C. The figures for impact do 
not altogether support the last assertion; below 
100 deg. C. the Izod value drops rapidly, until 
at room temperature it is only about one-third 
of its value at 100 deg. C. The best impact 
values were obtained between 200 and 300 deg. 
C., and from that point dropped rapidly. 


5.—MIcROSTRUCTURE AT LOCATION 
No. 11 1n Fig. 4. Specimen Heat 


TINTED. Dark PARTICLES CONSTITUTE 
CopPEeR-RICH PHASE. 


x 100. 


6.—As Fie. 5, AFTER THE SPECIMEN 
was REPOLISHED AND ETCHED WITH 
Ferric CHtoripe. x 100. 


Fie. 


With regard to its uses for electrical equip- 
ment, some latitude is allowable on the carbon 
content. For dynamic and magnetic properties, 
it is usually supplied with carbon not exceed- 
ing 0.25 per cent. For high magnetic induc- 
tion castings, the carbon is kept as low as 
possible, but to counteract any possible loss in 
tensile strength due to a low carbon a some- 
what higher silicon content than usual can be 
used. The low-carbon steels are not to any 


great extent responsive to heat-treatment, but 
some refinement of grain is possible if given 
a quench. Admittedly design does not always 
permit of this, but where it does it is worth 
while; should there be any doubt with regard 
low 


to strain engendered by the quench, a 
temperature reheating can be given. 
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Not only does this treatment refine the grain, 
it increases the toughness and makes the cast- 
ing much more acceptable to the machinist. 
Further, it minimises the risk of those little 
tool tears so apparent on the machined surface 
of some mild and medium-carbon steels, and 
which are in many instances the initial cause 
of failures from fatigue. 


Medium-Carbon Steels 


Carbon steels with a carbon content of from 
0.20 to 0.35 per cent. are the real standby of 
the foundry, and make up the bulk of the out- 
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suggest that all steel castings should be 
quenched, because in many instances design and 
section do not permit of it, but there are 
numerous uses where specially-treated castings 
would he acceptable to the user, and profitable 
to the founder. 

There is, of course, a limit to the section or 
thickness of carbon steel which can be efficiently 
treated. The difficulty arises from the inability 
to get a sufficiently quick chill through the 
critical point to ensure the proper condition. 
High manganese to some extent assists in that 
respect. Many of the disappointments asso- 


Fic. 7.—F orGine 


put. The requirements of most of the usual 
surveys are obtainable from this group. The 
mechanical properties are governed chiefly by 
the carbon content. Manganese and silicon, 
of course, have definite influence in that respect, 
as well as having particular bearing on the 
soundness. Sulphur and _ phosphorus have 
maximum limits, depending on the survey or 
specification. Medium-carbon steels are seldom 
used in the as-cast condition, not only because 
of structural considerations, but because duc- 
tility and impact in that condition are not 
comparable with the heat-treated steel. 

These steels can be greatly improved by giving 
more time and consideration to their heat-treat- 
ment. Simply annealing at a temperature above 
the critical range and allowing to cool down 
with the furnace is no criterion of what actually 
can be got from carbon steels. Annealing is 
much inferior to air-cooling, with subsequent 
reheating to a medium temperature. With 


Fie. 8.—Macro or Cypritic Steet INGot FoR 
Foreines. x 6}. 


their mechanical properties developed to the 
fullest degree by an oil-quench followed by 
tempering, they could, in many instances, re- 
place some of the alloy steels which are being 
despatched in the annealed condition. 

The authors, like others, only remember the 
mechanical tests and structural possibilities of 
full heat-treatment when a test fails; then they 
immediately turn to oil-quenching to ameliorate 
the properties. It would be unreasonable to 


OF CYPRITIC STEEL. 


ciated with the testing of these steels are trace- 
able to what is commonly called ‘‘ ingotism.”’ 

lt is stated, and generally accepted, that this 
abnormality can be rectified by a normalising 
treatment followed by annealing. The authors 
have never been quite so fortunate. The nor- 
malising, if done at a sufficiently high tempera- 
ture, seems to effect some improvement, but 
reversion to the as-cast structure follows 
annealing. 

While it is admitted that in the lighter and 
medium-sectioned castings, initial grain-size is 
to a large extent controllable in the foundry, 
the same does not apply to castings of heavy 
section. The treatment of heavy-sectioned cast- 
ings is rather a problem because of the very 
coarse crystallisation inseparable from very slow 
cooling. For refinement, a double annealing 
treatment is advocated, the first at just over 
1,000 deg. C. followed by a reannealing from 
just over the upper critical point. 


2-1n., 1-IN. AND }-IN. 


High-Carbon Steels 

High-carbon steels do not usually figure largely 
in the output of the average foundry. ‘This 
steel is invariably used for purposes demanding 
high abrasive-resistance, or where high tensile 
strength with moderate ductility is of advantage. 
As the carbon is progressively raised above 0.50 
per cent., a corresponding reduction in ductility 
takes place. 

Heat-treatment by methods other than anneal- 
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ing is not profitable; even with air-cooling there 
is always present the danger of cracking or of 
starting incipient cracks which develop in service. 


Limiting Factors 

When reviewing carbon steels, and the reason 
for their displacement in certain applications 
by alloy steels, it is granted that with the ex- 
ception of tensile strength they are not compar- 
able from the point of view of hardenability 


Fic. 9.—Mucrostructure at oF 
INGoT SHOWN IN Fig. 8. x 120. 


or impact. ‘Their liability to distortion with 
treatment that includes a quench is also a draw- 
back. Another consideration which influences 
the user in the choice of a steel is the fact that 
carbon steels of over 45 tons per sq. in. are 
much more difficult to machine than alloy cast- 
ings. That, of course, means additional machin- 
ing costs which neutralise the increased price 
paid for the alloy casting. 

These limitations of carbon steel can be largely 
overcome by an additional element in the steel, 
which influences its treatment to such an extent 
that cooling does not require to be so rapid to 
develop maximum hardness. Actually, the func- 
tion of that element is to retard the critical 
cooling rate necessary for effective hardening. 


x 64. 


By variations in the carbon content, the amount 


of alloying element or combination of alloys, a 
wide range of steels is at the disposal of the 
user. The proportions of added alloys govern 
the physical characteristics. 


Chrome Steels 

Among the many low-alloy steels produced in 
the steelfoundry are the chrome and chromium- 
nickel types, with or without the more modern 
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addition of molybdenum. Although chromium 
is usually used in conjunction with some other 
alloying element, straight chromium steels have 
many applications. These steels as a rule con- 
tain chromium from 0.5 to 1.5 per cent. and 
occasionally up to 2 per cent. The added 
chromium, besides altering the critical ranges, 
gives double carbides of increased hardness and 
strength. Possibly its influence is greatest in 
the higher carbon steels, where it materially 
affects the cementite. 

On medium-carbon and wearing-surface steels, 
it gives greater structural refinement, as well as 
higher tensile strength with little or no decrease 
in ductility, always providing, of course, that 
suitable heat-treatment has been applied. For 
the lower carbon steels up to 0.25 per cent., the 
addition of 0.5 per cent. chromium gives little 
or no additional properties, other than those 
that could be obtained by using carbon steels 
of slightly higher carbon content. The lower 
chromium steels of the above analysis are in 
demand for castings which have to be case- 
hardened. The addition of chromium, besides 
increasing the speed of penetration over that of 
straight carbon steels, also confers homogeneity. 


The greater grain refinement obtainable is 


reflected in increased strength and wearing 
qualities. 


In steels of this description containing 0.30 
per cent. carbon and 0.50 per cent. chromium, 
the benefits derivable from the addition oi 
chromium are more discernible. The ultimate 
strength is increased at least about 5 tons per 
sq. in., and no great reduction in ductility is 
noticeable. When the chromium is increased to 
1 per cent. and the carbon in the vicinity of 
0.30 to 0.35 per cent., a further increase in 
tensile strength takes place, and at the same 
time it gives a steel which, when suitably heat- 
treated, will give a wide variety of physical 
properties. 

[In chromium steels with higher carbon content 
and chromium from 1 to 1.5 per cent., the in- 
crease in hardness is much greater 
tionately than the increase in carbon. A serious 
drawback to their use in many fields is the 
rapid reduction of ductility as hardness increases. 
Chromium steels are not a good choice from an 
impact point of view; their principal uses 
in applications where moderate hardness and 
ability to resist abrasion are required. A nor- 
malising treatment followed by hardening and 
tempering is the most effective treatment. 


propor- 


are 


Chrome-Molybdenum Steels 

Chromium steels containing molybdenum have 
a much larger field of application than straight 
chromium steels. The addition of molybdenum 
does not greatly affect the tensile strength, but 
it does have a pronounced toughening influence, 
as well as lightening the task of the machinist. 
It is also worthy of note that castings contain- 
ing molybdenum are less liable to distortion in 
heat-treatment, and the fact that higher tem- 
pering temperatures are required for a specific 
hardness diminishes the risk of strain; these two 
characteristics are of inestimable value in the 
production of steel castings. 

The following are test results from two heats 
of chrome-molybdenum steel containing 0.30 to 
0.32 C, 0.3 to 0.5 Mo, and 0.6 to 0.8 per cent. Cr 
which are oil-quenched and tempered :— 


Heat. 


| 7608. | 7681. 
Yield. Tons per sq. in. | 69.2 | 72.0 
Max. stress. Tons per sq. in. | 72.8 77.2 
Elong. in 2in. Per cent. 13.0 
Red. in area. Per cent. 27.9 32.1 


Nickel-Chrome Steels 
Next to carbon steels, probably the lower-alloy 
steels figuring most in steelfoundries where the 
electric are furnace is installed are the nickel- 
chromium steels. They are in constant demand, 
and, when properly treated, have exceptional 
strength and ductility besides being resistant to 
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shock and abrasive wear. Possibly their most 
attractive characteristic is high yield with .excel- 
lent ductility. 

The compositional ratio of 2} parts of ‘nickel 
to one part of chromium mentioned in 
‘* Bullens,’’ apparently works quite well. At any 
rate, anyone who has had experience in the 
treatment and testing of nickel-chromium steels 


will agree that, when the chromium content 
exceeds a certain proportion of the nickel, 


mechanical tests have a habit of not coming out 
according to plan for a treatment which may 
have previously proved satisfactory. The low- 
carbon steels of this series with 3 to 3.75 per 


or 4-IN. 


Ll. —Microstructure 4 
x 120. 


FORGING SHOWN IN F 10. 


cent. nickel and 0.8 to 1.1 per cent. chromium 
are extensively used for case-hardening purposes. 
It is true that nickel itself has no great influence 
in carburising, yet when it is in combination 
with chromium, carburising is more rapid and 
penetration deeper. 

The medium-carbon nickel-chrome steels give 
the best combination of high elastic-limit and 
ductility, and are particularly suitable for cast- 
ings having to withstand wear. The fine dense 
structure that can be developed by heat-treat- 
ment this steel an excellent choice for 
high-pressure work. The chromium-nickel steels 
exhibit excellent properties at comparatively high 


makes 


Fie. 12.—Section or ExtrupED TUBE OF 


CyPpRITIC STEEL. 


temperatures. No reference, of course, is being 
made to the austenitic and ferritic heat-resisting 
and corrosion-resisting steels in this instance. 
They have, however, one drawback in this respect 
—temper brittleness—and if used within the 
range of 450 to 540 deg. C. with frequent inter- 
mittent heatings and coolings, they are un- 
doubtedly not too reliable from a ductility point 
of view when cold. 

Temper brittleness, unfortunately, is not only 
associated with these steels in temperature work ; 
it is all too frequently a source of trouble when 


May 19, 1938 


impact tests are included in the specification. 
While a double quench is a remedy in castings 
where design and section permit of it, there is a 
large number of castings where an alternative 
treatment is necessary. It is not productive of 
the best characteristics of these steels simply to 
normalise and reheat to about 60 deg. C. 
Undoubtedly quenching greatly emphasises the 
hardening and strengthening effects of nickel 
and chromium. 

It is the authors’ practice, when discussing 
nickel-chromium steel specifications, to advise 
the inclusion of at least 0.3 per cent. of molyb- 
denum as a counter to temper brittleness. They 
find that, by the addition of molybdenum and 
variation of the analysis, the well-known air- 
hardening abilities of these steels will give near 
approximations of mechanical test results 
secured by oil-quenching, if air is used as the 
quenching media. The treatment consists of nor- 
malising, reheating and cooling in air, and sub- 
sequently tempering. 


Potentialities of Ni-Cr-Mo Steels 


To show the possibilities of air-treatment on 
nickel-chromium steels with a molybdenum addi- 
tion, the following two steels are examples. The 
first is a steel with the following analysis :- 
C, 0.35 to 0.40; Ni, 1.5 to 2.0; Cr, 0.6 to 0.9; 
and Mo, 0.2 to 0.3 per cent. Normalised at 
900 deg. C., air-hardened at 830 deg. and tem- 
pered at between 500 and 600 deg., it will give a 
minimum tensile strength of 56 tons per sq. in. ; 
a vield of 46 tons per sq. in., 15 per cent. elonga- 
tion on 2 in. and 45 per cent. reduction in area. 
This steel will also retain its strength and hard- 
ness up to a temperature of 500 deg. C. 

The other example is a steel of totally different 
qualities, and is of the following analysis :— 
C, 0.5 to 0.7; Mn, 0.6 to 0.8; Ni, 1.5 to 2.0; 
Cr, 1.3 to 1.5; and Mo, 1.3 to 1.5 per cent. 
This steel, as the analysis suggests, is extremely 
sensitive to air-hardening, and consequently 
certain precautions are necessary, both in the 
foundry and in subsequent handling. Prelimi- 
nary treatment consists of stripping the castings 
before they become quite cold, and placing them 
into a furnace which is also not quite cold— 
about 450 deg. C. will suffice. The temperature 
is then brought up to 950 deg. C., and the cast- 
ings are given the requisite soaking period con- 
sistent with section. For castings that require 
machining, it is recommended that they be with- 
drawn from the furnace when at about 400 deg. 
C. for the removal of heads, etc. They are re- 
heated to just above that temperature and 
cooled in the furnace. 

The air-hardening treatment consists of heat- 
ing to 900 deg. C., soaking, cooling in air, and 
then tempering at 450 deg. C. The mechanical 
test results that can be expected are as follow :— 
Tensile strength, 95 to 100 tons per sq. in.; 
vield, 85 to 90 tons per sq. in.; elongation on 
2 in., 6 to 7 per cent.; and reduction of area, 
10 to 15 per cent. The Brinell hardness is 460. 
This steel will appeal to those who are interested 
in castings of which the resistance to wear or 
abrasion is of primary importance. 


Cypritic Steel 

The authors have been requested to include 
some reference to the new copper-chromium stain- 
less steel developed by W. P. Digby and E. 
Digby. The information may not be as complete 
as May seem desirable from a steel-castings point 
of view, owing to the fact that the reports 
expected on castings on trial for various uses 
are not yet to hand. The firm with which th: 
authors are connected is only interested in cast- 
ings and forgings made from this steel, but they 
will, as a matter of interest, include information 
on other aspects in connection with it. The 
knowledge that it contains a large copper con- 
tent naturally suggests the question: ‘‘ Whai 
does this steel look like? ”’ 

At first sight, as a bar is taken from the 
pickling solution, it looks not unlike any of! 
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HOLWELL IRO 


in Machine-cast Pigs 


SPECIFICATION: Weight - - 60-70 lbs. 
Length - - 19} inches. 
Width - - 8} inches. 
Thickness - - 3? inches. 


The chemical analysis and well-known 
physical properties of Holwell Iron remain 
unaltered. 


Holwell Iron is a clean-melting, fluid Pig Iron which 
produces castings especially suitable for vitreous enamelling. 


The Stanton Company have many years’ experience of 
metallurgical problems. This experience is at your disposal on 
any problem in connection with the Foundry. 


The Stanton ironworks Company Limited, Near Nottingham 
The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 
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the now familiar austenitic stainless steels. 
When polished and compared, the new steel 
appears to be more silver-like and less blue than 
the austenitic steels. For certain uses the 
chromium is under 15 per cent. and the copper 
content is from 6 to 10 per cent. Usually the 
composition is 18 per cent. chromium and 8 per 
cent. copper; the carbon is kept as low as pos- 
sible. Silicon and manganese are about 0.30 
and 0.50 per cent. respectively. 

Compositions with copper as high as 15 per 
cent. have been found homogeneous and forge- 
able. The melting practice in no way differs from 
that associated with the making of other stainless 
steels. The copper can be added at any stage 
of the melting without fear of loss by oxidation. 
A notable feature of these steels is their high 
fluidity; it can be tapped out when the metal 
just leaves the spoon clean. It flows freely in 
the moulds, and castings with sections as thin 
as 7 in. thick present no difficuty. 


Grain Refinement 

It was found at the beginning that, especially 
on the heavier sections of castings, the grain 
size was inclined to be coarse, but attention to 
pouring temperatures and cooling rates has re- 
duced the grain size to reasonable dimensions. 
The series of macro etchings (Figs. 1 to 3) will 
show the result of efforts made in that direction. 
The black patches on some of the macrophoto- 
graphs shown are from shadow owing to the 
specimens not fracturing cleanly. Fig. 1 shows 
the coarse grain from 3 in. by 4 in. sand-cast 
test-bars; Fig. 2 a medium grain; and Fig. 3 
fine grain, all similarly cast. On fracturing 
sand-cast ingots, and ingots from ingot moulds, 
a noticeable difference is at once apparent. 
Both are abnormal; in the former there are equi- 
axial crystals which apparently suggest a pro- 
duct of dubious utility, and in the latter the 
characteristic is that of a periphery or border 
of dendritic crystals and a core of equi-axial 
crystals. An excellent example of the above is 
given in Fig. 4, relating to a 7-in. by 7-in. by 
16-in. split ingot prepared and photographed by 
the Battelle Institute, Ohio. 

If this illustration is examined at the various 
locations it will be observed that besides there 
being no rich copper core, there is comparatively 
little difference in distribution throughout the 
ingot. Attention is directed to locations 10, 
7, 6, and I, 2, 3. 

The microstructure at location No. 11 is 
shown in Figs. 5 and 6, both of which are at 
100 magnifications. 


Homogeneity Satisfactory 

The Battelle Institute’s reading of the struc- 
ture is:—Rich copper constituent in an iron 
chromium matrix, the darker phase having dis- 
tinct martensitic markings under high magni- 
fications. Inclusions are few and well distributed. 

The chromium-copper steels are magnetic and 
show no definite change-point. It can be said, 
however, that quite different mechanical charac- 
teristics are obtainable by heat-treatment at tem- 
peratures in the vicinity of 930 deg. C. and 
500 deg. C. An interesting feature is the wide 
range of hardness possible by heat-treatment. 
On castings containing 10 per cent. of copper, 
Brinell figures of from 170 to 440 have been 
obtained. 

It is worthy of mention that, unlike other 
stainless steels, a marked increased in hardness 
takes place, due to precipitation hardening, when 
tempered at 500 deg. C. Tempering at 750 deg. 
C. produces the softest material, and the best 
impact values are obtained about that tempera- 
ture. Izod values oi as high as 27 ft.-lbs. have 
heen obtained on copper-chromium steel castings, 
but on the whole an average of 15 ft.-lbs. is 
about the normal result. Possibly with the 
improvement in grain-size attributable to pouring 
temperatures, later experiments may show some- 
what better average figures. With regard to Izod 
tests carried out on forgings, the results are 
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remarkable to a degree. Values of 50 to 110 ft.- 
lbs. according to composition and heat-treatment 
are quite common. 


Mechanical Tests 


Mechanical tests carried out on castings indi- 
cate that it should be quite possible to get con- 
sistent tensile strengths of from 36 to 42 tons 
per sq. in. and an elongation of 20 per cent. in 
2 in. Composition materially influences tests on 
castings. It appears at present as though the 
best figures for ductility will be obtained on steels 


Fig. 13.—Microstructure or Loner- 
TUDINAL SECTION OF EXTRUDED 
Cypritic-STeEL Tuse. - x 500. 


with 15 per cent. chromium content. In the 
forged condition, tensile strength ranges between 
36 and 50 tons per sq. in., the yield being 75 to 
80 per cent. of the ultimate value, and the elon- 
gation 20 to 25 per cent. Quenching raises the 
tensile strength to 70 or 80 tons per sq. in., and 
with subsequent tempering gives intermediate 
strengths with increasing ductility. Annealing 
without subsequent reheating will give an ulti- 
mate strength of 33 tons per sq. in. and a yield 
of 24.5 tons per sq. in. 


Welding 
Welding has presented no difficulty, and any of 
the following processes may be used :—Are, oxy- 


MICROSTRUCTURE OF TRANSVERSE 
SECTION OF ExtTRUDED CypRITIC-STEEL 


14. 
x 500. 


acetylene, atomic hydrogen and spot welding. 
Examination of welds on copper-chromium steels 
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Corrosion Resistance 

It is obviously impossible in a Paper of this 
description to give the reactions of cypritic steels 
to the rather imposing list of corrosive media 
with which metallurgists are all now familiar. 
It may be said, however, that whilst it is not so 
good in some instances as the austenitic nickel- 
chrome steels, notably with regard to nitric and 
sulphuric acid, it is comparable in chloride solu- 
tions, lactic, acetic acids and organic acids 
generally. For some of the more corrosive media 
one may yet see it with the designation cypritic 
steel ‘‘ with alloys.’’ It is also now being used 
in the preparation of foodstuffs, and brewers 
have found it particularly suitable for their 
requirements. 

Machinability 

With regard to machinability, steels of this 
group may be sawn, drilled, turned and planed 
with the same ease as medium-carbon steels. It 
does not work-harden in machining, which is a 
feature of importance, since the sulphur and 
phosphorus content are low. Having in mind 
the initial grain size, it will be agreed that 
the authors did not contemplate forging with 
any degree of pleasure; the disasters predicted 
materialised in the early efforts. Yet, when the 
technique of handling had been acquired, forg- 
ing became just a matter of observation to a 
carefully regulated routine. 


Ferging 

Cypritic steel is amenable to working when 
hot, and whilst it cannot be said to work as 
easily as carbon steel, it has been brought down 
under the hammer from 4 in. square billets to 
§ in. round. Bars of 1 in. diameter and 12 ft. 
long have been successfully made. Fig. 7 illus- 
trates a forging, showing reduction; the clean 
edges and freedom from corner cracking are to 
be noted. The original ingot was of induction 
furnace steel, and had the norma] markedly- 
dendritic periphery and coarse crystalline forma- 
tion in the centre. It was noticed that, although 
the coarse crystallisation underwent such a 
transformation, it was not so apparent in the 
photomicrographs. Macro photographs of 64 
diameters and _ photomicrographs by 120 
diameters are shown in Figs. 8 to 11. 

Fig. 8 shows a macro of the ingot, and Fig. 9 
a photomicrograph taken at its edge. It is un- 
fortunate that this picture includes some of the 
finer grain at the outside of the ingot, and was 
not noticed until too late to replace. Figs. 10 
and 11 show similar sections for the }-in. forging. 

Billets 9 in. square have been forged down to 
circular 4 in. billets and extruded into perfectly 
good tubes of 14 in. dia., 8 ft. long, the wall 
thickness being 74 in. Fig. 12 shows a section 
of extruded tube. Fig. 13 shows a photomicro- 
graph of the longitudinal section of tube, and 
Fig. 14 the transverse section. Shafts of 4 in. 
dia. and 9 ft. 6 in. have been successfully forged 
and are now in use. 


Wire and Sheets 

Ingots have been forged down to 2 in. dia 
and 14 ft. lengths, which were subsequently 
rolled down to wire rod, and wire of 70 to 80 
tons tensile strength produced. In drawing 
lown to wire, reductions of 80 per cent. in area 
are obtainable before re-annealing is necessary. 

Sheet and strip are being cold-rolled with the 
same ease as mild steel, and with no greater 
hardening under the rolls. A number of deep 
pressings have been made from sheet 22 by 22 in. 
One was 16 in. by 3} in. deep; a-second, 13} in. 
by 53 in. deep; and the third, 11 in. by 7 in. 
deep. In the cold-rolling of strip, successive 
passes through the rolls giving a total reduction 


suggests that copper is effective in retarding of 65 to 70 per cent. without re-annealing is nor- 
grain growth at high temperatures. Comparative mal practice, but it has been found possible to 


tests for intergranular corrosion with austenitic 
stainless steels showed the cypritic steels to- pass. 


advantage. A dependable weld is obtained with- 
out the necessity of subsequent heat-treatment, 
a feature worth considering in structura! work 
and fabrications. 


secure a reduction of 55 per cent. in a single 
The authors are informed that very in- 
teresting data with regard to corrosion-fatigue 
values of rod, bar, and wire from this interesting 
steel with its revolutionary composition will be 
available shortly. 
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AND COM PANY LIMITED. 


UNDERS ~FACINGS MANUFACTURERS AND GENERAL FOUNDRY 


YY 


OUTSTANDING SUCCESSES 
CUMMING SHALAGO BLACKINGS 
The CUMMING MOULDING MACHINE 


The CUMMING 
CUMMING CORE 
SAND 
POUNDS 
MIXER 
PLUMBAGO 
The 
Imported 
CUMMING 
ELECTRIC from 
RIDDLE Ceylon 
The CUMMING FURNACE. 
A Battery of six in full blast. 
(By courtesy of the Coronium Metal Co., Ltd., Reading). 
Head Office and Works— 
Kelvinvale Mills, Maryhill, GLASGOW. 
Branches at 
FALKIRK, CHESTERFIELD, DEEPFIELDS AND MIDDLESBROUGH. 
LONDON OFFICE: SENTINEL HOUSE, SOUTHAMPTON ROW, W.C.1, 
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The Week’s News in Brief 


Trade Talk 


THE THIRTIETH ForRE DE Paris opens next 
Saturday and will close on June 6. 

THE NEW STEEL TUBE WORKS at Jarrow is to be 
opened on May 27 by the Duchess of Northumber- 
land. 

Tue Barrow Hamatire Steet Company, LIMirep, 
proposes amending its articles to provide for the 
appointment of local directors. 

THE pirectors of Briggs Motor Bodies, Limited, 
have granted their employees a holiday bonus for 
this year equivalent to one week’s wages. 

SLIGHT DAMAGE was caused by a fire which broke 
out last Thursday morning in the roof of the foundry 
at the works of William Heywood & Son, Limited, 
ironfounders, of Royton, near Oldham. 

Wma. Doxrorp & Sons, Liitep, of Sunderland, 
have placed a contract with Sir William Arrol & 
Company, Limited, of Glasgow, for extensions to be 
carried out at the Pallion Shipyard, Sunderland. 

Tue InstiruTion or StRucTURAL ENGINEERS is to 
move shortly to new headquarters in London, near 
Victoria Station, at 11, Upper Belgrave Street. 
The Institution of Naval Engineers, for many years 
in the Adelphi, has acquired 10, Upper Belgrave 
Street. 

THE TONNAGE OF TUBES despatched from the works 
of Stewarts and Lloyds, Limited, in 1937 was 11.2 
per cent. greater than in 1936. The overall price 
per ton realised in 1937 was, in the home market, 
6.8 per cent. higher, and, in the export market, 31.8 
per cent. higher than in 1936. 

Sm Gerorce Gitiett, Commissioner for the Special 
Areas in England and Wales, opened an exhibition 
organised by the Team Valley Trading Estate at 
Colmore Row, Birmingham, on Monday. He stated 
that over 200 firms had completed negotiations for 
setting up new undertakings in the Special Areas. 

W. H. Baker, Limitep, engineers, of Wigan, 
closed down their foundry in Clayton Street, Wigan, 
on May 7. Sixty people have been thrown out of 
employment. The firm have carried on business in 
Wigan since 1883. The directors have signed a 
declaration of solvency, and it is expected that all 
creditors will be paid in full. 

CONGRATULATIONS ARE OFFERED both to Augusts, 
Limited, of Halifax, and the National Engineering 
Company of Chicago, Illinois, U.S.A., on the attain- 
ment of their silver jubilee. Both firms manu- 
facture the well-known Simpson intensive sand mixer, 
and occupy an eminent position in the foundry 
equipment business in their respective countries. 

AcconDING to the International Nickel Company 
of Canada, Limited, world consumption of nickel 
in alloyed cast iron increased by 30 per cent. in 
1937 to a new high mark. In Canada and the United 
States the total output of grey iron was 17,000,000 
tons, an increase of 50 per cent. over 1936. Of 
this tonnage 10 per cent. was alloy cast iron, of 
which between 60 and 70 per cent. contained nickel 
as an alloying component. 

THe Stanton Ironworks Company, Limirep. of 
Nottingham, have a number of 16 mm. silent films 
illustrating the manufacture of their products, which 
will be loaned to engineering societies. colleges and 
similar institutions. Secretaries of such organisa- 
tions who are now arranging sessions for the autumn 
and winter months are invited to write to the com- 
pany for details of available dates on which these 
films may be borrowed. One of the films shows the 
manufacture of Stanton pig-iron, from the mining 
of the iron ore at the compan: ‘3s own mines to the 
loading of the finished pigs into railway wagons for 
despatch to the consumer. Another film shows the 
manufacture of Stanton spun-iron pipes, including 
the charging of raw materials to the cupolas, the 
actual spinning of the pipes and, later, their testing. 
A third film is, in effect, a combination of the two 
already described, and illustrates the manufacture 
of both Stanton pig-iron and Stanton spun-iron pipes, 
although in rather less detail than the separate films 
on these subjects. All these films are approximately 
400 ft. in length and have a running time of about 
16 mins. Further films in preparation, which will be 
available shortly, include one on the manufacture 
of Stanton spun concrete pipes, another on the com- 
pany’s continuous casting plant for the production of 
‘““ specials,’ and a third on the assembly of the 
various forms of pipe-joint manufactured by the 
company. 


Personal 


Sir JoHN ANDERSON, late Governor of Bengal, and 
Mr. Peter F. Bennett, President of the Federation 
of British Industries, are joining the board of 
Imperial Chemical Industries, Limited. 

Mr. 8S. Curter has been. appointed as 
assistant representative of Edgar Allen & Company, 
Limited, for Lancashire, to work in collaboration 
with Mr. Cecil Myers, the company’s senior repre- 
sentative in this district. 

Mr. Atex. Srewart, director of M. Cockburn & 
Company, Limited, ironfounders, of Falkirk, was 
entertained to a complimentary dinner by the com- 
pany on May 9 to mark his completing 50 years’ 
service. During the course of the evening Mr. 
Stewart was presented with a gold watch on behalf 
of the firm, and with a bookcase on behalf of the 
staff and foremen. 

Mr. F. A. Lorenz, Junr., Vice-President of the 
American Steel Foundries, Chicago, has been 
awarded the Joseph F. Seaman Gold Medal by the 
American Foundrymen’s Association. The recogni- 
tion is accorded Mr. Lorenz for his leadership and 
accomplishments in the management and commercial 
phases of casting manufacture and his service to the 
foundry industry. Mr. Lorenz graduated from the 
University of Illinois in 1909. He was rolling mill 
superintendent for the Republic Iron & Steel Com- 
pany, and in 1911 became connected with the 
American Steel Foundries, where he advanced 
through various positions in that organisation until 
he became vice-president. In addition to his 
management responsibilities Mr. Lorenz has been 
active in the operating departments. He has con- 
tributed of his experience to the technical literature 
of the industry, and has presented Papers before 
the American Foundrymen’s Association. The 
presentation of the medal was to be made at the 
annual banquet of the Association in Cleveland last 
night (Wednesday). 


Obituary 


Mr. James Jack, for many years associated with 
Shanks & Company, Limited, sanitary engineers 
and ironfounders, of Barrhead, died last week. 

THE DEATH occurred on May 12 of Mr. Robert 

serrie. a principal of R. Berrie & Company, 
Limited. brassfounders and engineers, of Anderston, 
Glasgow. 


New Companies 


(From the Register 
Limited, Company 
Chancery Lane, 


Jordan 
116 


compiled 
Registration 
London, W.C.2.) 

Tortoise Foundry Company, 
Essex.—Capital, £20,000. 

Metallurgical Industrial Processes, Limited, 11. 
Queen Victoria Street, London, E.C.4.—Capital, 
£15,000. Director: Dr. S. Klinger. 

Barron & Cartwright, Limited, 44, York Street. 
Leicester.—Capital, £1,500. Tron and brass founders, 
etc. Directors: R. Markham and J. A. Cartwright. 


Sons, 
118, 


by 


Agents, to 


Limited, Halstead. 


Director: C. Portway. 


Contracts Open 


Porto Alegre, June 30.—Floating crane (50 tons 
capacity), for the Director of the Port of Porto 
Alegre. The Department of Overseas Trade. 
(Reference T.Y. 21,621/38.) 


Buenos Aires, June 7.—287.500 metres of welding 
electrodes, for the Argentine Department of Navi- 
gation and Ports. The Department of Overseas 
Trade. (Reference T.Y. 21,507/38.) 

Pickmere, May 23.—Provision and laying of 165 
yds. of 3-in. dia. spun-iron water mains, with valves, 
etc., for the Bucklow Rural District Council. Mr. 
H. V. Shaw, engineer, 26, Station Buildings. 
Altrincham. 

Malpas, May 26.—Providing and laying of 250 yds. 
of 3-in. cast-iron spun pipes, for the Tarvin Rural 
District Council. Williams & Clarke, consulting en- 
gineers, 6, Godstall Chambers, Chester. (Fee £1 1s., 
returnable. ) 
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Refractories Association 
of Great Britain 


Mr. F. S. RUSSELL ELECTED PRESIDENT 


The 19th annual banquet of the Refractories Asso- 
ciation of Great Britain was held at Grosvenor 
House, London, on May 6. Lord Apsley, Parlia- 
mentary Private Secretary to Sir Thomas Inskip, 
Minister for the Co-ordination of Defence, was the 
principal guest, and the occasion was also that of 
the induction of the new President of the Associa- 
tion. Mr. Frank S. Russell, F.G.S., F.E.S., chair- 
man and managing director of General Refractories, 
Limited, succeeded Mr. W. J. Rees, of the Depart- 
ment of Refractory Materials, Sheffield University. 

Lorp APSLEY, in proposing the toast of the 
Refractories Industry,”’ observed that Great 
Britain was dependent on overseas supplies for a 
few essential ingredients of the class of refractories 
required by the steel-making industry. ‘“‘ In order 
to be prepared for any emergency,’’ he added, “‘ it 
would seem advisable to build up stocks of these 
materials, and it is extremely gratifying to find that 
some firms are, without Government assistance, 
quietly accumulating reserve stocks that they may be 
in a strong position in the event of any hold-up or 
cutting-off of supplies.’ 

Mr. Frank Russett, replying, said that the in- 
dustry was fully appreciative of its responsibility 
and there were bright prospects of the problem of 
raw materials being solved that this country 
attained a position of more or less complete inde- 
pendence. Should this country find itself at war, 
the refractory industry was prepared right down to 
the last firebrick with which to repair a furnace to 
melt the steel, to cast the ingot, to forge the gun 
which would fire the last essential shot. They 
realised that this responsibility carried with it a 
duty, not only in times of war but in peace—the 
duty of the various members of the industry to 
co-operate to permit the production of steel at the 
lowest possible cost for the benefit of the country 
in general and its export trade in particular. 

Str Ronatp MaAtrHEews proposed a toast to The 
Users of Refractories and Kindred Associations.”’ to 
which Mr. W. B. Pickertnc and Mr. H. J. C. 
JOHNSTON responded. Amongst those present were 
Mr. V. C. Faulkner and Mr. H. Winterton, Past- 
Presidents of the Institute of British Foundrymen, 
and Mr. T. R. Walker, the honorary secretary of the 
Sheffield Branch. 


so 


Company Reports 


Cochran & Company, 
dividend of 24 per cent.. tax free. 

Leeds Piston Ring & Engineering Company, 
Limited.—Ordinary dividend of 1235 per cent. for 
vear to March 31. 

Ransomes, Sims & Jefferies, Limited.—Profit for 
1937. after depreciation, £95,384; brought in, 
£43,963: debenture interest, £11,250; to reserve for 
tax and N.D.C., £10,000: preference dividend, 
£11,000; dividend of 5 per cent. on the ordinary 
shares; to special reserve, £20.000; carried forward, 
£60,374. 

Stewarts and Lloyds, Limited.—Consolidated profit 
for 1937, including company’s proportion of the 
profits, less losses, subsidiary companies, 
£2,143,504; retained by subsidiaries for special 
appropriations, reserves and undistributed profit 
balances, £214,190; brought in, £170,756; special 
depreciation, £250,000; reserve for income tax and 
N.D.C., £550,000; stock reserve, £300,000; con- 
tingencies reserve, £150,000; dividends on the cumu- 
lative preference stocks, £100,443; dividend of 123 
per cent. on the deferred stock and liaison deferred 
shares, £579,468; carried forward, £170,159. 


Annan, Limited.-_Interim 


Forthcoming Events 


JUNE 21-24. 

International Engineering Congress :—To be held at the 
the Empire Exhibition, Bellahouston Park, Glasgow. 
Institute of British Foundrymen 
JUNE 14-17. 

Thirty-fifth Annual Conference at Bradford. 
The Institute of Vitreous Enamellers 


JUNE 4-6. 
Whitsun Conference at Glasgow. 
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MOULDING SANDS 
THE FOUNDRY 


The selection of a moulding medium for the foundry necessitates 
the utmost care and attention. Higher casting temperatures have 
resulted in a demand for moulding sands of greater refractoriness 
and permeability, to withstand these severe conditions. General 
Refractories Limited, specialises in sand of this description. 
There is a great variety of sands and it is important to choose 
the one to suit your exact requirements. Some are mentioned 
below, but if you desire more detailed information, the 
Technical Department is always willing to make recommendations 
on hearing the conditions of individual problems. 


YORKSHIRE MOULDING SAND 


for Steel Castings 
BRAMCOTE MOULDING SAND 


for Iron and Brass Castings 


THANET MOULDING SAND 
for all kinds of Iron Castings 


YORK YELLOW MOULDING SAND 


for medium weight Iron Castings 


ZENITH MOULDING SAND 


for Iron and Brass Castings 


MANSFIELD MOULDING SAND 
for light Castings 


CAVE BROWN MOULDING SAND 


for medium size castings in Brass or Iron 


Please address enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD. 


Telephone:  GENEFAX HOUSE, SHEFFIELD, 10 Telegrams : 


Sheffield 31113 (6 lines). “‘Gencfax, Sheffield.”’ 


OFFICE : SCOTTISH OFFICE : SWANSEA OFFICE : MANCHESTER OFFICE : 
ussel! House, Metropole Chambers, igs.,Exchange Place, 5, Lower Temple Street, 
Adam St. Strand, W.C.2. 48, by a Wind Street, %, a Square. Telephone : Telephone : 
Telephone : Temple Bar 3511. Leo Telephone : 3680. Telephone : Blackfriars 6130. = Middlesbrough 3313. Midland 6376. 
Telegrams : Telephone : Douglas 6108. Telegrams : cP Telegrams : - Telegrams : Telegrams : 
** Genefax, Rand-London.”” Telegrams : (3 lines}. ** Genefax, Swansea.”’ Genefax, Manchester. ** Genefax, Middlesbrough.”’ ‘‘ Genefax, Birmingham.”’ 


(Mr. A. C. Turner). “* Genefax, Glasgow. (Mr. D. F. Hood-Williams). (Mr. S. G. Throssell). (Mr. J. A. Williams). (Mr. G. Griffiths). 
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Raw Material Markets 


Possibly, if the trade had known that the reim- 
position of the import duty on pig-iron was to have 
been delayed for so long, additional business would 
have been placed with producers abroad. It has 
now been officially announced that a Customs duty 
of 334 per cent. has been placed on pig-iron entering 
this country. While practically no iron has arrived 
from the Continent for several weeks, stocks at the 
consuming plants remain substantial, and little ex- 
pansion can be expected in the call for home- 
produced material until these supplies have been 
absorbed. Many consumers believe that prices will 
be lowered after the end of next month. It is 
understood that a meeting of the Foundry Pig-iron 
Producers’ Association will be held in London to- 
day (Thursday). 


Pig-lron 


MIDDLESBROUGH.—The Cleveland iron market 
remains in a state of suspense. Consumers, with 
large stocks of both local and foreign iron on hand, 
have no need to enter into further contracts. Any 
new orders that do come to hand are for very small 
tonnages required for immediate despatch. In any 
case, consumers believe that it may be to their 
advantage to await the producers’ decision with re- 
gard to quotations for deliveries over the July 
December period, which will be decided next month. 
Export. business is stagnant, while no orders are 
forthcoming from Scotland. Meanwhile, No. 3 
Cleveland G.M.B. iron is quoted at 109s., No. 1 
foundry lls. 6d., and No. 4 foundry and No. 4 
forge at 108s., all less 5s. per ton rebate and de- 
livered in the Middlesbrough or Falkirk districts. 

In many respects makers of East Coast hematite 
ave well placed; they have sold most, if not all, of 
the stocks at present laying in their yards, but the 
call for deliveries under contracts is very unsatisfac- 
tory. Inquiries from abroad are very poor. It had 
heen hoped that the conclusion of the recent Anglo- 
Italian agreement would have had a beneficial effect 
on the hematite trade with that country. but it must 
be admitted that there has been little indication of 
any improvement as yet. At one time, the Italian 
requirements of North-East Coast hematite were 
heavy. 

LANCASHIRE.—-A few meagre parcels of foundry 
iron have changed hands this week, but business 
of any size is still totally absent from the market. 
There can be no question that, unless there is a 
pronounced improvement in the operations at some 
of the foundries in this area, present stocks will be 
about sufficient to enable them to continue working 
without purchasing additional supplies. The current 
slackness is chiefly to be attributed to the lack of 
work among light-castings makers and _ textile 
machinists. The jobbing foundries, also, are un- 
satisfactorily employed. Most other sections are 
fairly well engaged, however. 

MIDLANDS.—Consumers who are in a_ position 
to take up further tonnages of pig-iron are delay- 
ing placing large orders until they are informed 
of the intention of producers with regard to prices 
for the second half of the year. Perhaps, in the 
circumstances, it would be as well if the makers 
made an early announcement. At least it would 
give them some idea of the amount of business 
likely to be placed for July/December delivery. 
Unless there is a substantial increase in the demand, 
production will have to be further curtailed. At 
present, the output of the furnaces is more than 
sufficient to meet the supply of orders. Consumers 
of hematite, of course, are in a position to place 
their inquiries for deliveries up to the end of the 
year; this is an advantage to both parties. Hema- 
tite and low-phosphorus iron are rather more active. 
the latter at prices ranging from £5 15s. to £7. 
The higher price represents the quotation for 
Scottish iron. 

SCOTLAND.—Sixteen blast 
produce pig-iron in this area. Production, however. 
is more than sufficient to meet the demand anid 
stocks are rising both at the producers’ and con 
sumers’ works. No. 3 foundry iron is quoted at 
118s., with No. 1 at 120s. 6d. per ton, f.o.t. 
furnaces. Basic and hematite are being consumed 
on 2 very large scale by local steelworks, but most 
concerns have substantial tonnages still to be 
delivered under existing contracts. Mixed numbers 


furnaces continue to 


of hematite are quoted at 138s.. Scottish basic at 
107s. 6d., and English and Indian basic at 100s.. 
all per ton, delivered local steelworks. 


Coke 


Business on the foundry-coke market is confined 
to small tonnages for prompt delivery. Consumers 
will not enter into long-term contracts until pro- 
ducers show willingness to modify their price lists ; 
but this the makers refuse to do. Official quotations 
ure maintained, therefore, but prices of coke which 
are not controlled have declined recently. For de- 
livery in Birmingham and district, best Durham 
foundry coke is quoted at 55s. 9d., minimum, while 


Welsh coke varies from 55s. to 62s. 6d. per ton. 


Steel 


Dull conditions have continued to rule in the steel 
market, and the volume of new business has been 
limited for the most part to hand-to-mouth transac- 
tions, says the official report of the London Iron 
and Steel Exchange. The consuming industries are 
working upon heavy stocks, which exist in practically 
all departments, and until these have been reduced 
there is small likelihood of any increase in the 
demand. In the semi-finished steel department of 
the market, business has been quiet, and the pro- 
duction has been curtailed to enable the stocks of 
materials lying at consumers’ works to be absorbed. 
Inactive conditions characterise the market for 
finished steel, and operations have become somewhat 
irregular. Generally speaking, the heavy steel works 
are likely to remain busy for some while upon the 
orders in hand, but the lighter branches are ex- 
periencing a quieter demand. Export business in 
most departments has been on a poor scale. but 
recently the inquiry for overseas markets has shown 
a tendency to expand. 


Scrap 


A quiet demand continues to be received for 
almost all descriptions of iron and steel scrap. There 
appears to be no likelihood of any early expansion 
in the call for supplies. Business in Scotland seems 
to be the most satisfactory, but the turnover in other 
districts is much lower than it was a few months 
ago, 


Metals 


There continues to be rather a quiet demand for 
all non-ferrous metals; the receipt of better news 
from the United States and France has improved the 
outlook to some extent, but consumers are still dis- 
inclined to make long-term contracts. 


Copper.—-Trade demand remains on the dull side. 
although there has been some broadening out of 
inquiry during the past week. Now that it is pos- 
sible for consuming plants in France to operate 
more normally, business has settled down and larger 
tonnages of copper are being taken up. United 
States dealings remain quiet, but the tone of the 
market has improved as the result of more congenial 
relationships between Mr. Roosevelt and the com- 
mercial world. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £38 13s. 9d. to £38 16s. 3d.; 
Friday, £38 lls. 3d. to £38 12s. 6d.; Monday, 
£38 5s. to £38 6d.; Tuesday, £37 18s. 9d. to 
£38 1s. 3d.; Wednesday, £37 11s. 3d. to £37 12s. 6d. 

Three Months.—Thursday, £38 18s. 9d. to £39; 
Friday, £38 15s. to £38 16s. 3d.; Monday, £38 10s. 
to £38 lls. 3d.; Tuesday, £38 5s. to £38 6s. 3d.; 
Wednesday, £37 16s. 3d. to £37 17s. 6d. 


Tin.—Consumers, on the whole, are well covered 
for supplies and there is not much new business 
going through at the present time. It is not gener- 
ally considered worth consumers’ while to book far 
ahead. On the Continent, also, inquiries do not 
involve heavy tonnages, while in the United States, 
demand shows little expansion. 

It is reported from Singapore that the representa- 
tive body of a section of Chinese miners, the Perak 
Miners’ and Planters’ Association, has decided to 
support the proposals for a tin buffer pool. This 
concern also decided to vote in favour of the re- 
ferendum’s second question regarding Malaya’s 
surrender of her withdrawal rights under Clause 22 
of the restriction scheme. This clause entitles any 
country to withdraw from the scheme if the pro- 


is. 


May 19, 1938 


duction of countries not involved in the scheme 
exceeds 15 per cent. of the world output, or 12,500 
tons of tin, whichever is the less, for six consecutive 
months. The Singapore report states that some 
amount of uncertainty exists regarding this second 


question. It is doubted whether it is interdependent 
on the buffer vote or distinct thereform. A mining 
member of the Federal Council, Mr. C. L. Green. 


recently stated that even those voting in favour ot 
the buffer pool should vote against the surrender 0) 
withdrawal rights; these were Malaya’s last safeguard. 
he added. With regard to the referendum now beiny 
held in Malaya, it is thought likely that if th 
opposition to the scheme is_ sufficiently strong, 
although the voting may result in favour of the pool. 
the Government may withhold its assent to th 
scheme. Sir John Bagnall, chairman of the Inte: 
national Tin Committee, has addressed a long lette: 
to Malayan tin producers in which he states tha 
comment can be divided, firstly, as to whether any 
buffer scheme is desirable, and secondly, as t 
criticism of the details submitted. Sir John points 
out that the present agreement provides all that i- 
necessary to regulate production, and no_ othe 
scheme is required. To the question ‘‘ Are you in 
favour of a pool,’’ the answer recommended by Si 
John is a categorical No. 

Official quotations were as follow :— 

Cash.—Thursday, £169 to £169 5s.; Friday. 
£168 5s. to £168 10s.; Monday, £165 12s. 6d. to 
£165 15s.; Tuesday, £162 5s. to £162 10s.: Wednes 
day, £161 15s. to £162 10s. 

Three Months.—Thursday, £169 10s. to £169 15s. 
Friday, £169 to £169 2s. 6d.; Monday, £166 t 
£166 5s.; Tuesday, £162 15s. to £163; Wednesday 
£162 5s. to £162 10s. 


Spelter.—Buying is small in this metal, and the 
outlook does not promise any early improvement 
The United States quotation has been further re- 
duced, and is now 4 cents per lb., East St. Louis. 
Business is very quiet, and the galvanising trade. 
particularly, is unsatisfactorily employed. 

Daily market prices :— 


Ordinary.—Thursday, £12 18s. 9d.; Friday. 
£12 17s. 6d.; Monday. £12 16s. 3d.; Tuesday. 
£12 13s. 9d.; Wednesday, £12 12s. 6d. 


Lead.—The demand for lead contintes to be dis- 
appointing. Consumers, generally, show no desire 
to take up tonnages of any magnitude. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £14 1)s.; 
Friday, £14 6s. 3d.; Monday, £14 6s. 3d.; Tuesday. 
£14 2s. 6d.; Wednesday, £14 2s. 6d. 


Scrap.—<Activity in non-ferrous scrap has fallen to 
a very low level. Stocks of most descriptions are 
accumulating, and merchants are finding it increas 
ingly difficult to sell supplies of any size. A few bar 
gain parcels are changing hands now and again, but 
it is unlikely that a return to large-scale business will 
be made for a considerable time. Prices are un 
changed. 


Approximate selling prices for old metal:—New 
aluminium cuttings, £75; rolled, £60; cast, £30: 
foil, £88. Copper, £36 to £39; braziery, £33. Brass 
(clean), £22 to £24. Zinc, £7 10s. Lead, £12 
Gunmetal, £38. 


Manufacture of Silica Brick in Canada 


Processes involved in the manufacture of silica 
brick at the Sydney, Nova Scotia, plant of the 
Dominion Steel & Coal Corporation are described 
by H. B. Gituts and F. C. Morrison, two of the 
company’s engineers, in a Paper appearing in the 
April issue of the Bulletin of the Canadian Insti- 
tute of Mining and Metallurgy. Manufacture of the 
brick was commenced by the company in 1918 for 
the purpose of supplying the requirements of its 
steel plant. Previous to that all silica refractories 
were brought to Sydney from American sources, and 
were subject to a freight cost of about $27.00 per 
thousand bricks. The brick plant has an eight-hour 
capacity of 18,000 9-in. equivalent brick, and obtains 
its raw material from deposits not far distant from 
Sydney. Recently, the authors note, brick that was 
imported for use in the roof of the company’s nev 
electric furnace stood up for forty heats, whereas 
another roof made of silica brick manufactured at 
the Sydney plant. and costing 50 per cent. less pe: 
thousand than the imported brick, lasted for 92 
heats. This is also the case in the use of silica 
brick for the basic open-hearth furnaces, ladles, and 
the ovens at the coke plant. 
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CONTINUOUS 
CHAIN FURNACE 


FOR LOCAL HEATING, 
HEATING FOR JOGGLING 
FISHPLATES, etc., etc. 


Illustration shows oil-fired furnace, 
but any type can be arranged to 
suit requirements. 


FURNACES, STOVES, 
: SAND PLANTS 


SPECIALISTS 
COGGON FOUNDRY EQUIPMENT Ovenden 


The NEW 
ALL-MINE LOW CARBON. LOW PHOSPHORUS” 


CYLINDER PIG 


“HATHERTON BLAST FURNACES, 
_ BLOXWICH, STAFFORDSHIRE. __ 


BLOXWICH. 
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COPPER 

Standard cash 37 11 3 

Three months 37 16 3 

Electrolytic 2 0 0 

Tough 41 00 

Best selected 4110 0 

Sheets 73 0 0 

India 54 2 6 

Wire bars . 4215 0 

Ingot bars . 4215 0 

H.C. Wire rods... 4636 © 

Off, av. cash, Apr. .. 39 7 OY, 
Do., 3 mths., Apr. -. 3912 248 
Do., Sttlmnt., Apr. .. 39 7 218 
Do., Electro, Apr. .. 43:17 238 
Do., B.S., Apr. .. .. 4312 6 
Do., Wire bars, Apr. .. 44 6 3}3 

Solid drawn tubes 

Brazed tubes . 123d. 

Wire 

BRASS 

Solid drawn tubes 11d. 

Brazed tubes 13d. 

Rods, drawn 8id. 

Rods, extd. or 64d. 

Sheets to 10 w.g. 8id. 

Wire 84d. 

Rolled metal Tid. 

Yellow metal rods 64d. 

TIN 
Standard cash 161 15 O 
Three months 162 5 0 
lish 161 15 0 

164 5 0 

Straits 164 5 0 

Eastern = 167 0 0 

Banca (nom.) 

Off. av. cash, Apr 168 15 512 
Do., 3 mths., Apr. 169 7 723 
Do., Sttlmt., Apr. 168 15 0 

SPELTER 
1212 6 

Remelted 10 10 0 

Hard ° 10 5 0 

Electro, 99.9 1611 3 

English... 14 0 0 

India 13 0 0 

Zinc dust 18 0 0 

Off. aver., Apr... -- 13.16 532 

Aver., spot, Apr. .. -- 1314 633 

LEAD 

Soft foreign, ppt. .. 

Sheets, home 2210 

Pipes, home 0 
Do. export oe 0 

Off. aver., Apr... 15 12 

Aver., spot, Apr. .. 15 11 645 

ALUMINIUM 

Ingots ‘ . £100 to £105 

Wire pee 1/3 to 1/4 Ib. 

Sheet and foil 1/2 to 1/4 Ib. 


ZING SHEETS, &c. 


Zinc sheets, English 27 5 0 to 27 15 0 
Do., V.M. ex-whse. 27 5 0t02715 0 
Rods 19 0 0 
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RAW MATERIALS—PRICE LIST 
(Wednesday, May 18, 1938) 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 
Ferro-silioon— 

25% 11 10 0 

45/50% .. 12 0 0 

15% 17 0 0 
Ferro-vanadium— 

35/50% .. 14/- lb. Va. 
Ferro-moly bdenum— 

70/75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 

20/25% carbon-free_ .. 9d. Ib. 
Ferro-phosphorus, 20/25% £21 to £22 
Ferro-tungsten— 

80/85% .. 4/8 lb. 
Tungsten metal 

98/99% .. 4/9} Ib. 
Ferro-chrome— 

2/4% car. 34 15 0 

4/6% car. 24 5 0 

6/8% car. 24 00 

8/10% car. 24 0 0 
Ferro-chrome— 

Max. 2% car 36 0 0 

Max. 1% car. .. 38 56 0 

Max. 0.5% car... 41 0 

70% carbon-free 10d. Ib 
Nickel—99.5/100% . .£180 to £185 
“ F” nickel shot .. ..£165 0 0 
Ferro-cobalt, 98/99%  ..8/6 to 8/9 lb. 
Metallic chromium— 

96/98% .. 2/5 Ib. 
Ferro-manganese— 

76/80% loose £18 16 Otol9 O 

76/80% packed £19 15 O0to20 5 0 

76/80% export .. £22 0 0 


Metallic manganese— 
94/96% carbon-free 


1/3 Ib. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


South Wales (West)—£ s 
Heavy steel, oe 3 8 
Mixed iron 

steel .. 
Heavy cast iron 3 8 
Good machinery 


Cleveland— 
Heavy steel, best 3 7 
Steel turnings 
Heavy cast iron 
Heavy machinery .. 


Midlands— 
Short heavy steel 
Light cast-iron 
scrap 
Heavy wrought 
iron 
Steel turnings 2 6 
Scotland— 
Heavy steel, best 3 5 
Ordinary cast iron 3 15 
Cast-iron borings 2 0 
Wrot-iron piling 4 5 
Heavy machinery 4 1 
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London—Merchants’ buying prices, 


delivered yard. 

Copper (elean) 32 0 0 
20 10 

Lead (less usual draft) 1210 0 
Tea lead .. 10 0 0 
Zinc 610 0 
New aluminium cuttings . 67 0 0 
Braziery copper 29 0 0 
Gunmetal .. . 3100 
Hollow pewter... . 115 0 0 
Shaped black pewter 78 0 0 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 
Finished bars, 18% tungsten 


3s. Od. 
3s. 10d. 


Per Ib. d/d buyers’ works. 


PIG-IRON* 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 ere 111/6 
» No.3 109/- 
» No.4 108/- 
Forge No. 4 108/- 
Hematite No.1 . 133 /- 
Hematite M/Nos. .. 132/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 133/- 
» Birm 144/6 
Malleable iron d/d ‘Birm. .. 160/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 110/- 
» No.3 fdry. .. 111/- 
Northants forge .. 107/6 
” fdry. No. 3 108/6 
fdry. No. 1 111/6 
Derbyshire forge .. 110/- 
ret fdry. No. 3 111/- 
” fdry. No. 1 114/- 
Scotland— 
Foundry, No. 1, f.o.t. 120/6 
» No. 3, f.o.t. 118/- 
Cleveland No. 3, 112/- 
alkirk 109/- 
Scottish hem. M/Nos d/d 133 /- 
Sheffield (d/d distriet)— 
Derby forge 107 /6 
»  fdry. No. 108/6 
Lines forge 107/6 
»  fdry. No. 3. 108/6 
W.C. hematite 138/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 114/- 
Staffs fdry. No.3 .. 114/- 
Northants fdry. No. 3 112/6 
Cleveland fdry. No. 3 114/- 
Glengarnock, No. 3 140/- 
Clyde, No. 3 én 140/- 
Monkland, No.3 . 140/- 
Eglinton, No.3 .. 140/- 
Gartsherrie, No. 3 140/- 
Shotts, No. 3 140/- 


(* Prices of hematite and basic ti and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions.) 


FINISHED IRON AND STEEL 
Usual district deliveries. 
{A rebate of 15/- per ton for steel sections, 


plates and joists is obtainable in the home 
trade under certain conditions.]} 


Iron— £ as. d. £ d. 


Bars (cr.) .. 13 50to13 15 0 
Nut and bolt iron 11 12 6tol2 2 6 


Marked bars (Staffs) f.ot. 1515 0 
Gas strip 14 2 6 


Bolts and nute, 2 in. x 4in. 
17 10 O and up 


Steel— 

Plates, ship, etc.11 8 Otoll 10 6 
Boiler pits. 1118 Otol2 O 6 
Chequer plts. aa 13 0 6 
Joists ll 6 
Rounds and aquares, 3i in. 

to 54 in 12 0 6 
Rounds under 3 in. to fi in. 

(untested) . 12 4 0 
Flate—8 in. wide and over ll & 6 
» under 8 in. and overS5in. 1110 6 
Fishplates .. 14 2 6 
Hoops (Staffs) 1219 0 
Black sheets, 24g. (44. lots) 15 15 0 
Galv. cor. shte. a 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton lots... 717 6 
Sheet bars .. ea 7.15 0 


May 19, 1938 


Strip .. 
Sheet to 10 "8. 11d. 
Wi 


Delivery 3 cwt. free. 
10% phos. cop. £33 above B.S. 
15% phos. cop. £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Crrrrorp & Son, 


NICKEL SILVER, &c. 

Ingots for raising os 8d. to 1 
Rolled— 

To 9 in. wide rn 1/2 to 

To 12in. wide... 1/2} to ties 

To 15 in. wide 1/24 to 1/84 

To 18 in. wide 1/3 to 1/9 

To 21 in. wide 1/3} to 1/94 

To 25 in. wide 1/4 to 1/10 
Ingots for spoons and forks 8d. to 1/44 
Ingots rolled to spoon size 11d. to 1/74 
Wire round— 

to 10g. 1/5} to 2/0 

with extras according to gauge. 
Special 5ths quality turning rods in 

straight lengths, 1/44 upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 25.84 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm. .. 20.38 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley 23.50 


Ferro-mang. 80%, seaboard .. 102.50 


O.-h. rails, _ at mill 42.50 
Billets .. 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 

Iron bars, acai 2.40 
Steel bars : 2.45 
Tank plates 

Beams, etc. 

Skelp, grooved ateel 

Steel hoops 


Sheets, black, No. 24 
Sheets, galv., No. 24 
Wire nails 

Plain wire 

Barbed wire, galv. oe 
Tinplates, 100-lb. box . 


COKE (at nies 


Welsh foundry . 42/6 
furnace .. 34/6 
Durham foundry 39/6 
» furnace 32/6 
Scottish foundry 42/- 


» furnace 35/6 to 37/6 


TINPLATES 
f.o.b. British Channel ports. 


IL.C. cokes 20x14 per box 20/3 to 21/6 

28x20 to 43/- 

20x10 29/- 

183x114 _ ,, 21/- 

C.W. 20x14 19/- 

28x20 =, 38/- 
20x10 ,, 28/8 

183x14 ,, 20/3 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £1l 0 Oto £12 0 
Bars-hammered, 

basis £20 0 Oto £22 0 0 
Bars and nail- 

rods, rolled, 

basis £19 0 O0t0£20 0 0 
Blooms £18 0 Oto£l8 O 0 
Keg steel £30 0 0t0£35 0 0 
Faggot steel £19 0 Oto £24 9 0 
Bars and rods 

dead soft 0 Oto£l6 0 


All per English ton, f.o.b. Gothenburg. 
(Subject to an exchange basis of 
Kr. 19.29 to £1.) 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft foreign, prompt) 
Standard Copper (cash) £ s. d. £ s.d. $s. d, 
«a 4. May 12 169 0 O ine 30/- May 12 12 18 9 dec. 1/3 May 12 .. 1410 0 dec. 2/6 
May 12 38 13 9 dec 3/9 13 168 5 dec 15/- 13 Bir 1/3 3/9 
13 $811 3 ,, 2/6 16 165 12 6 ,, 52/6 16 ae 1/3 16 14 6 3 No change 
16 6/3 17 162 5 dec 67/6 17 1213 9 ,, 2/6 17 14 2 6 dec. 3/9 
‘x 17 37 18 9 ,, 6/3 > 18 16115 0 ,, 10/- - 18 12 12 6 ,, 1/3 a 18 14 2 6 No change 
3711 3 ,, 7/6 
Electrolytic Copper Tin (Engiish none Spelter (Electro, 99.9 per cent.) sang te 
Mav 12 42 15 0 No change May 12 .. 169 0 0 ine. 30/- May 12 16 16 3 dec. 1/3 May 12 is 10 0 dec. 5/- 
13 42 10 0O dec. 5/- 13... 163 5 O dec. 15/- 13 1615 0 ,, 1; 13 16 10 0 No change 
16 42 50 ,, 5/- 52/6 16 1413 9 ,, 1/3 16 1610 0 ,, > 
17 4115 0 ,, 10/- 67/6 17 612 ,, 1/3 17 .. 16 5 O dec. 5/- 
18 42 0 0 ince. 5/- .. 8 10/- 18 1/3 18 .. 16 5 ONo change 
Imports and t Experts of Pig-iron, — etc., in April and the Four Months 1938, compared with April and the Four Months 1937 
April. | Four months. | April. Four months. 
1987. | 1938. | 1937. | 1938. | 1937. | 1938. 1937. 1938. 
| 
Tons. | Tons. Tons. | Tons. £ £ £ £ 
Imports. | | 
Pig-iron—from British India . ae me nad 9.645 | 25,574 | 54,187 92,194 33,347 126,450 182,602 463,698 
Foreign Countries --| 11,541 9,623 18,641 195, 5.378 64,931 | 64,457 109,128 1,052,098 
Total 21,186 | 35,197 | 77,898 287,572 | 98,278 | 190,907 312,897 | 1,515,796 
Castings and forgings .. 192 | 155 | 944 | #1877 7,591 | 7,484 27,948 66,406 
Cast pipes and fittings “al 36 CO 75 343°C 349 | 1,787 | 2,415 9,633 10,957 
Stoves, grates, etc. wal 60 | 63 244 246 «|= «(10,669 6,353 29,567 24,318 
Baths .. ‘ ial 935 434 3,219 2,404 | 23,030 11,849 76,957 61,712 
Hollow-ware, all kinds +s 387 245 | 1,183 1,203 22,138 | 15,904 70,531 15,490 
Ex | | 
Pig-iron, forge and foundry he 10,752 | 3,533 37,069 18,826 53,819 23,749 176,064 133,141 
acid ie ol 5,247 1,983 20,673 | 10,421 30,222 | 11,302 104,641 76,851 
basic 3 | 394 5 22 2,429 40 
Total 16,002 | 5,516  —-58,136 29,252 | 84,063) | (35,051 283,134 210,032 
Castings and forgings .. 153 179 «1,037 681 | 6463 | 7,653 | 38,241 29,080 
Cast pipes and fittings, up to 6 in. diameter 5,309 3,142 | 18,894 16,950 56,319 41,670 201,838 213,866 
»  over6in. | 4,383 2888 | 12,675 | | 33,928 26,520 99,647 194.391 
Stoves, grates, etc. 1,043 | 787 | 4,006 2.966 52,174 | 41,970 211,608 168,137 
Sanitary cisterns cs | 316 245 | 1217 | 972 | 11,139 | 9.603 39,299 37,834 
Bedsteads, including tubes therefor 593 216 | 1,937 816 21,725 9,551 72,914 37,134 
Hollow-ware 513 | 188 | 1,827 1,026 | 16,816 9,788 61,697 46,641 
| | 


WILLIAM JACKS 


COMPANY, 


INCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


CENTRAL CHAMBERS, 


, HOPE ST., GLASGOW, 


All grades FOUNDRY, HEMATITE, BASIC, 


ZETLAND 
MIDDLESBROUGH. 


SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
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Notice 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of Gd. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


XECUTIVE position in iron or steel 
industry sought by qualified Accountant 
(27). Sound knowledge foundry practice, man- 
agement. Secretary of iron and steel foundry 
(capital £500,000) ; seeks more progressive post. 
First-class references.—Box 936, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


FOUNDRY and Machine Shop Manage 
requires position. Age 40 years. Experi- 
enced economic production castings and all 
machine operations and commercial departments. 
16 years’ management experience. Full par- 
ticulars upon application.—Box 940, Offices of 
Tue Founpry Trape Journar, 49, Wellington 
Street, Strand, London, W.C.2. 


RACTICAL and_ Technical Foundry 
Manager desires position, home or abroad. 
Experience jobbing, repetition, high-duty and 
ordinary cast irons, and non-ferrous. Fully 
conversant with modern foundry practice. 
Could start up foundry, and guarantee results.— 
Box 920, Offices of THe Founpry TRaApr 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


JFFOREMAN STEEL MOULDER required for 
large steel foundry in India. Preference 
will be given to men not exceeding 35 years and 
single, who have held a similar position or that 
of leading steel moulder, and who have had 
wide experience in steel jobbing foundries 
making castings up to 5 tons in green, dry and 
loam. Five-year agreement, with provident 
fund, free medical attention and free passages. 
Good salary according to qualifications, and 
home leave on re-engagement. Apply, by letter, 
enclosing copies of testimonials, and stating 

, and whether married or single, to: 
‘“Loam,”’ c/o Aspotrs, Eastcheap, London, 
E.C.3. 


FROUNDRY FOREMAN required to take full 

charge of grey-iron foundry employing 14 
moulders and turning out castings weighing up 
to 5 tons. Must have experience of strickle 
work. Write giving full particulars. age. and 
salary required.—Gitpenr Gitkes & Gorpon, 
Lrp., Kendal, Westmorland. 


GTEEL MELTER urgently required by large 

foundry in India, to take charge of open- 
hearth melting plant manufacturing steel cast- 
ings. Applicants must have held the position 
of first-hand smelter and must be prepared to 
sail at short notice. Five years’ agreement with 
excellent salary, provident fund, free passages 
and medical attention, and home leave on re- 
engagement. Apply by letter, with copies of 
testimonials, stating age, and whether married 
or single, to: c/o Ww». 
Asport, Lrp., 32, Eastcheap, London, E.C.3. 


EMPLOYMENT REGISTER. 


Cenducted by the Institute of British Foundry 
men by courtesy of the proprietors of Tur 
Founpry Trape JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate. 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with « 
candidate should write to the General Secretary, 
qucting identification number. 


FrOUNDRY MANAGER with established 
reputation desires change. Long experience 


. in full charge with well-known firms. including 


Diesel engine, steam turbine, electrical engineer- 
ing and power transmission work. Excellent 
record in the production of high-class castings 
in alloy and grey irons. (323) 


AGENCY 


MACHINERY—Continued 


CTIVE AGENT with first-class connection, 
~* constantly covering London and 50 miles 
radius, seeks additional line, preferably Small 
Repetition Grey tron or Brass Castings. 
Results absolutely guaranteed. Only well-estab- 
lished firms able to cope with substantial 
quantities entertained.—Box 856, Offices of 
‘THE Founpry TRADE JOURNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


FINANCIAL 


COMPANY owning new Alloy, approved by 

aero, motor trade, etc., now in production, 
require additional Capital to handle large avail- 
able contracts. Excellent profits assured. 
Directorships available on the technical, selling 
and accountancy side. Qualification £1,000. 
Salary and share profits.—Box 934, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


PATENT 


HE Proprietor of British Patent No. 409,380, 
dated March 14, 1932, pertaining to ‘‘ Im- 
provements in or relating to Iron Alloys,’”’ is 
desirous of entering into arrangements by way 
of a licence or otherwise on reasonable terms, 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.—Inquiries to: B. Sincer, Steger 
Building, Chicago, Illinois. 


MACHINERY 


N OULDING MACHINES WANTED.— 

Pneumatic type. To produce castings 
from plaster oddsides, not plates. Please send 
details to: Box 918, Offices of THe Founpry 
TrapeE Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


NOR SALE.—‘* Wizard’”’ Airless Sandblast 

Barrel Plant with electric motors, 3-phase, 

50 cycles. Rotating barrel approx. 4 ft. dia. by 

3 ft. 6 in. long, by Constructional Engineering 

Co.—Box 938, Offices of THe Founpry TRraprE 

JournaL, 49, Wellington Street, Strand. 
London, W.C.2. 


SANDBLAST PLANTS. 


OOMS size, 12 ft. by 12 ft., 12 ft. by 9 ft., 
and 6 ft. by 6 ft. 
Barrels : 54 in. by 36 in.; 36 in. by 30 in. ; 
30 in. by 20 in., etc. 
Cabinet: 6 ft. by 4 ft.: 4 ft. 6 in. sq. by 
3 ft. 6 in. sq., and 380 in. dia. 
Table: 9-ft. Guttman. 
Air Compressors in stock to suit any of the 
above plants. 
Sand Mills: 7 ft. 6 in., 7 ft., 6 ft., 5 ft. and 
4 ft. dia. pans. 
Cupolettes : 10 ewts., 15 cwts. and 20 cwts. 
Cupolas: 2 and 3 tons. 
Morgan Tilting Furnaces : 250 and 400 lbs. 
Heavy D.E. Grinding Machine : wheels 24 in. 
by 44 in. 
Sand Rammers, Disintegrators and Mixers. 
Air Compressors, Blowers and Exhaust Fans, 
Moulding Machines, etc., etc. 


S.C. BILSBY, A.M.L.C.E., A.M.1E.E., 


CROSSWELLS ROAD (Adjoining Railway 


Crossing), LANGLEY, Nr. Birmingham. 
’Phone: Broadwell 1359. 


THO* W. WARD LTD. 


8-ton Geared FOUNDRY LADLE; outside 
dimensions type: 3’ 8” dia. base; 3’ 5” deep; 
%” plate. One hand bar, 43” x 14” steel: worm 
gearing. 

RUMBLER; 15’ long x 4’ dia. x 4” thick; 
hinged door at one end; shaft 5” x 5”; 
mounted on platform built of 7” x 4” joists. 
Complete with motor, switch, reduction gear. 

Write for Albion”’ Oatalogue. 
ALBION WORKS, SHEFFIELD. 
Grams : ‘‘ Forward.” ‘Phone : 23001 (10 lines). 


AND MIXERS AND AERATORS.—The 
Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Exclesfield, Sheffield. 


*Phone 98 Staines. 


CREWING MACHINE, up to 6-in. pipe, by 
Louden. 
2}-ton Overhead Hand Crane, 22-ft. span. 
Ingersoll Rand Compressor, Type 14. 
Air Receiver, 6 ft. 6 in. by 2 ft. 6 im, 
100 Ibs. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


NEw Dwarf Cupola, to melt 10 to 15 cwte. 

per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwta. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


MISCELLANEOUS 


IG-IRON high silicon foundry grey wanted. 

100 tons weekly. Send analysis and terms 

to: Box 924, Offices of Tue Founpry TRapE 

JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


REDROCK Moulding Sand, suitable for 
heavy iron castings and light castings, 
ungrounded. 
STAMP BROS., 


117, Bricut Srreer, 
SHEFFIELD. 


FUINEST FOUNDRY BLACKINGS AND 
FACINGS. Pure Ceylon Plumbago {Im- 
port direct), Finest Core Gum, White Dust, 
Parting Powder (Silica free), Pure Ground 
Carbon and Electrodes. Quality at reasonable 
prices. Orders repeated. Send for free sample. 
JOHN & C. DURRANS, 
PENNINE WORKS, 
HAZLEHEAD, NEAR SHEFFIELD. 
Telephone : Telegrams : 
128 Penistone. Facings, Penistone.’ 


MOULDING SAND 


CHURCH QUARRIES, BIRCLE, 
BEST QUALITY ROAD SAND. 


OR over 30 years we have supplied this sand 
to many of the leading Foundries. 
It is coarse, permeable, and found to be 
equal in all respects to the Scottish Rock Sands. 
Enquiries to Head Offices, Huntley Brook 
Works, Bury, Lancs. Tel. : 641. : 


"Phone: 287 OUGH 

TABOR Portable Shockless Moul- 
ding Machine for 18” « 36” boxes 
Price £60 

TABOR Portable Shockless Moul- 
ding Machine for 24” « 48” boxes 
Price £90 

Pig Iron Breaker, as new, £45 

Core Stoves, several, various sizes, 
CHEAP 

Tilting furnaces for brass, 16 in 
stock 

Air Compressors, all types in stock 
Sand blast plants, various types in 
stock 


Avex. HAMMOND, Machinery 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 
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